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2XETIKA ME TO HAONMO

T paddnua 6°v ecaprpvou 2HMMY, unoxpewTikd otn Pon A
lotooeAida: hitp://courses.softlab.ntua.gr/pl1/

Mailing list: nAnpo@opieg otnv napanavw IOTooeAda
[6Te: kKGBe MeEuntn Kai Mapaokeur 12:45 - 14:30

Mpoypaupa:
- 18 dlaAecelg «Bewpiacy

- 6 «gpyaocTnNPLOKA» padiuata ota NEPIBAAOVTA TWV YAWOOWVY
- 1 enavaAnnTikd padnua oto TEAOG (av undpceL Xpovog)

[Tpoooxn: To pabnua o€ Ba BewpnBei didaypEvo av d€ yivouv
OAEC Ol DIOAEEELC KOl TOUAQXLOTOV 3 ano Ta EpyacTnpla
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2XETIKA ME TO HAONMO

Epyaoiec: Oa doBoUv ouvoAIKA 3 OEIPEC AOKNOEWV
1 oe C katog ML
1 oe ML kat o€ Java
1 oe Prolog kat o€ onota GAAn YAwooa BEAETE
BaBuoAoyia:
30% epyaoieg
80% dlaywviopa
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2UVEPYOOIO METAEU POITNTWV

« OLNPOoBECHIEC TWV EPYACLWV TRPOUVTAL AUOTNPA
- MEow ToU CUOTAMATOG NAEKTPOVIKIG UNOBOANG TWV EPpYyACIWV

« Ol gpyaaieg yivovtal o€ OHAdEC TO NOAU dUO ATOHWY

 Emrpenetal va oulnNTATE QOKNOEIG UE TOUG CUUPOLTNTEG
oag, aAAG oL epyaoieg npeEneL va givat Ok oag OoUAELd

« Aev enmtpeneTal va dIVETE TNV €pyacia oag o€ AAAoug N
va TIG BAAETE O€ PHEPOG OTO Onoio AAAoL €xouv Nnpoofaon
e 2€ MEPINTWON NMOouU danoTwBouV eALVOUEVA AVTLYPAPNG,
Ol EPYAOCIEC AUTOMATWG PaBpoAoyouvTtal pe pNOEV
Kal 8a KivnBouv OAeg ol NpoBAENOUEVECG OLODIKATIEG
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E¢eTdocig

Alaywviopata: Tov loUAlo Kal To ZenTEUBpPLo

Me KAEI0TA BIBALO, aAAG pe pia KOAa A4 otnv onoia
LIMOPEITE VA YPAWETE TO OVOLA 0OG KAl OTL AAAO BEAETE

[MponyoupEVO dlayWVIOUA: OTNV LIOTOOEAIDA TOU HOBAHATOG

“XaploTIKEG”: dev unapyouv kat o€ Ba undpcouv (NoTe!)
loTdypapupa TeEAKOD PaBuol

ApBUGE pOITATWY

o0 1 2 3 4 5 & 7 8 9 10
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MpoTteivoueva BiBAia

CONCEPTS IN
PROGRAMMING ROGRAMMING

A NG UAGE

MODERN

FROGEAMMING LANGUAGES;

A PRACTICAL INTROGIMCTION ]—ANGUﬂGES RAGMATICS

Moichael L. Scott

WA B L e

L i s e 5
LUNDOVES YMIGOES
e T aTal T —I.

Y P s il LR Rl
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MpoTteivopeva BiBAia yia ML

I Fl%." =TdIE
ML s ELEMENTS OF
WORKIN G M_ PROGRAMMING

PR l'.‘l{;_ﬂ‘ ‘_'.. H""-.i ER

L.C. Paulson
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MpoTteivopeva BiBAia yia Java

#BRUCE CCREDL W LE8 ity PELRLE ol — 4

EARLY CLASSES/OBJECTS/OOP
 [NHERITANCE, POLYMORPHISM
™ |NTERFACES, NESTED CLASSES
= OenonaL GUIGRAPHICS TRACK
® QOP Case STupies, UML™ 2
FUNDAMENTALS
® /0, Tyves, Arways, OFERATORS
. ® METHODS, CONTROL STATEMENTS

OO A MM b il = df 4 y = Using APl D
procramtina [ " . S AN e
E WED % s 0 ': g S - "\ W™ N, BOXING, VARARGS

g e Fa . . A APls

g 120D
i} ] v - - =3 i 4 -} " LA J's’ 2= -
i T . o . 8 e , - N ) = SWING GUI, SWINGWORKER
e o' o D g - b GROUPLAYOUT, MULTIMEDIA
L1 i n o o N~ o ) EXCEPTIONS, STRINGS, REGEX
‘ : ~ S S s i T g 5 e T [4C. Grapmics, Java 20™

Bl , CONCURRENCY APlS

i T - & rieedh ; P S - 3 =
_l 41 _J ___J __J _‘_J _l et A . e, o et il A STRUCTURES/DATABASE
: - o - - i\  RECURSION, SEARCHING, SORTING
1 . . . F .- R = i i A | ® FiLes/STREAns, DATA STRUCTURES
| ¢ o i - e e ® GEneRics, COLLECTION NS a
S - 9 . ; W = |DBC™ 4, RowSers, JTABLEs
v A e " f - 3, A R Y -_ : v .I| dalk = m[:ls.ftmmg;m,m' L) 3«?1
- e Tl I o A7l ERNE] p 3
. L - » 1\ gy e
" A o0

o f R 2 = f=]

DEENNNO

by FULL TEXT, UPDATES AND CODE AT RTTP:/IWWW.BRUCEECKEL.COM

LT
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NMpoTteivopeva BiBAia yia Prolog
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MaTi gival evOla@EPOUOTES Ol YAWOOEG;

« AOYW TNG NOIKIAIOG TOUG KAl TWV XOPOAKTNPLOTIKWY TOUG
¢ AOYW TWV AUPIAEYOUEVWY OTOLXEIWV TOUG
* AOYWw TNG EVOLOPEPOUOAG ECEAIENC TOUG

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

* AOYyw TOU BewpPNTIKOU TOUG unoBabpou Kat TNG OTEVAG
TOUG OXEONG HE TNV EMOTAMN TWV UNOAOYIOTWYV
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Dofepn TTOIKIAId YAWOOWYV TTPOYPOMMATIONOU

* Ynapxouv napa noAAEC KAl APKETA OLAPOPETIKEC PETAEU
TOUG YAWOOEG

 To 1995, ma ocuAdoyn nou ep@avi{oTtav ocuxva otn AloTa
comp.lang. misc neplAappBave navw ano 2300 yAwooeg

* Ol YAMWOOEG oUuXVA KOTATAOOOVTAL OTIG EEMNG OLKOYEVEIEG:!
- [lpooTaKkTikoU npoypappatiopou (Pascal, C, Ada)
- 2ZUVOpPTNOlaKoU npoypappatiopou (Lisp, ML, Haskell, Erlang)
- Noyikou npoypappatiopou (Prolog, Mercury)
- AVTIKEIUEVOOTPEPOUG Npoypappatiopou (Smalltalk, C++, Java, C#)
- ['Awooeg oevapiwv (Perl, Javascript, PHP, Python, Ruby)
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TAWCOEC TTPOOTAKTIKOU TTPOYPAMHMATIONOU

Map&deypa: n ocuvaptnon napayovtikd otn C

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

}

o KUpla XOpOKTNPLOTIKA:
- AvaBeon petaBAnTtwyv (MOAAANAR)
- Enavainyn
- H ogpd ektEAeoONG nailel oNUAVTIKO POAO

Elwocaywyn ot Nwooeg MNpoypappaTiopou

12



TAWOCEC CUVAPTNOIOKOU TTPOYPOAHUMATIONOU (1)

Mapd&deypa: n ouvaptnon napayovtikd otnv ML

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

« KuUpla xapakTnpPloTIKA:
- MeTaBANTEC HAG TIUAG
- H enavaAnyn ekppaletal pe xprjon avadpourg
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[AWOCEC CUVAPTNOIOKOU TTPOYPOUHUMATICNOU (2)

Mapadeilypa: n cuvdptnon napayovTtikd otn Lisp

(defun fact (x)
(1f (=x0) 1 (* x (fact (- x1)))))

* 2 UVTOKTLIKA, N ouvapTtnon OEiXVeL ApKETA OLAPOPETIKI
ano o,TLotnv ML

« AAANG n ML kat n Lisp €ival ouyyeveic YAWOOEG

Elwocaywyn ot Nwooeg MNpoypappaTiopou 14



FTAwWooeC AOYIKOU TTPOYPAMNHMATIONOU

Mapadeilypa: n cuvdptnon napayovtikd otnv Prolog

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

o KUpla XOpOKTNPLOTIKA:
- NOVYIKEG HETAPBANTEG KAl XpNOon evonoinong
- To npoypappa YPAQPETAL HE XPNON KAVOVWYVY AOYIKNG
- (Ta napanavw o€ gaivovtal NOAU KaBapd OTO CUYKEKPILEVO KWOIKA)

Elwocaywyn ot Nwooeg NpoypapaTiopou
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TAWOOCEC AVTIKEINEVOOTPEPOUG TTPOYPOAHUHMATICMOU

Mapadelypa: oplopdc otn Java evog aVTIKEIMEVOU NOU
LIMOPEl va anoBbnkeUuoel Evav aKEPALO KAl VA UNOAOYIOEL

TO NAPAYOVTIKO TOU

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

this.value = value; KUplG XGPGKTI’]plGTleZ

}
public int getValue() {
return value; -
}
public MyInt getFact () {
return new MyInt (fact(value)) ;
}
private int fact(int n) ({
int £ =1;
while (n > 1) £ *= n--;
return £;
}
}

Elwocaywyn ot Nwooeg NpoypapaTiopou

Avabeon

XpAon aQVTIKEIHEVWV:
OeQOLEVWV NMOU EXOUV
KATAOTAON KAl CEPOUV NWG

- va TN peTaBaAlouv

- va TNV yvwoTonolrjoouv
o€ GAAQ avTIKEipeva
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MAEOVEKTAMATA KOI MEIOVEKTAMOTO

e 2UVNBWC, OLOPOPETIKEG YAWOOEC OEIXVOUV Ta
NAEOVEKTIUATA TOUG O€ LAPOPETIKOU EIO0UC EPAPLIOYEG

* H €vvola TnG TEAEI0C YAWOOAG NPOYPAUUATIOUOU dEV
U@ioTaTal (OVTIKEIMEVIKQ)

« Ano@aoioTe POVOoL 0aG OTO TEAOG TOU HaBAMATOG, UE
Baon:

- TNV eUnepia oag
- TIC NPOCWNIKEG OAG NPOTIUNOCELG
- (Oxt pe Baon tn ouvapTtnon NAPAYOVTIKO!)
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Oikoyéveieg O€ Biyoupe...

* YNApXouV NMNOAAEC OLKOYEVEIEC YAWOOWV

(N AloTa €ival pn EEAVTANTLIKA KAl €XEL EMKAAUYELG)

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

« Kdanoleg YAWOOEG aviKouVv O€ MOAANEG OLKOYEVEIEG

« Kdanoleg aAAeg eival TO00 101AlOUCEG MOV N KATATOEN
TOUG O€ KAMOLa OLKOYEVELD OEV E€XEL LEYAAO VO

Elwocaywyn ot Nwooeg NpoypapaTiopou 18



MNapadeiypa: NMapayovTikd o€ Forth

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

: FACTORIAL
1 SWAP BEGIN ?DUP WHILE TUCK * SWAP 1- REPEAT ;
* Oa unopoucE va XapAKTNPIOTEL NPOCTAKTIKA YAWOOQ,
OAAQ EXEL Alya KOLVA OTOLXEIO HE TIC NEPLOCOTEPEG
NPOOTAKTIKEG YAWOOEG

(H yAwooa Postscript eival eniong stack-oriented)
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Mapadeiypa: Mapayovtikd o APL

x/1X

* M ekppaon APL nou unoAoyilel To napayovTiko Tou X

* EnekTteivel To X og €va dlavuopa (vector) and akepaioug
1..X, TOug onoioug PETA NoAAanAaotalel HETAEU TOUG

« Oa pnopouce va BewpnBei cuvapTNOaK YAWooa, aAAQ
EXEL EAAXIOTA KOLWVA OTOLXEID LE TIC NEPIOCOTEPEG
VYAWOOEC OUVAPTNOLOKOU NPOYPAUUATIOUOU

(Ma tnv akpifela, d€ Ba To ypaPape PUe auto Tov Tpono otnv APL, yiaTi
N YAwooa nepAapBAvel TO Hovadlaio TEAEOTH) NnapayovTiKO: IX)
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AUQ@IAEYOHEVO XOAPAKTNPIOTIKA KOl “YAWOCOCOTTOAEMOI”

* Ol YAMWOOEC NOANEC POPEC KATAAYOUV TO QVTIKEIUEVO
EVTOVWYV JLAEIPIOUWY VIO TA XOPAKTNPIOTIKA TOUG

« Kdabe yAwooa €xel TOOO UNOOTNPLKTEG OO0 KAl MOAEUIOUG
Ol OMoioL OUVNBWG £XOUV EVTOVEG YVWHEG KAl NIOTEUW

[10 NPOCWNIKI EUMNELPIA, NAPAKOAOUBEIOTE TA newsgroups:

comp.lang.*
N TOV IOTOXWPO

http://lambda-the-ultimate.org/
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O1 d1akpiocEIg KAl Ol OPICHOI €ival Aiyo aCa@EiG

« Kdanolot 6pol avapePOoVTal 0 A0APEIC EVVOLEC
- [a napadelypa, n KATnyopLlonoinon Twv YAwoOwV OE OLKOYEVEIEG

o Kaveva npopAnua, av BUHAOTE OTL KAMOLOL OPOL Eival
OXETIKA AOAPEIC
- N\aBog epwtnon:
« Eivaln yAwooa X pia npayHaTIKA QVTIKEIMEVOOTPEPNG YAWOOQ;
- 2WOTH EpWTNON:

 [lola XapaKTnploTIKa ThG YAwooag X unootnpifouv Tov
QVTIKEIUEVOOTPEPI NPOYPAUHUATIONO KAl MOCO KOAQ;

Elwocaywyn ot Nwooeg MNpoypappaTiopou 22



H @ofepn €€EAIEN TWV YAWOCOWV

* Ol YAWOOEC NPOYPAUUATIONOU EEEAICOOVTAL PUE MOAU
YpPryopo pubpo

- Ne&eg yAwooeg dnuioupyouvTal
- TTaAEG YAWOOEG anNOKTOUV OIOAEKTOUG | LETAANGCOOVTAL

Elwocaywyn ot Nwooeg MNpoypappaTiopou
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ECEAIEN YAWOOWYV TTPOYPANHATICHOU

1956
}
1958
}
1960
106 2
1964
}
1066
1968
19.?0
1272
!
19274
}
1976
19‘?8
}
19’80
1022
19’84
)
1086
19’85
1000
190 2
}
1004
19296
108
!
2000
20‘02
!
2004

2006

Zoog

Fortramn |
Lisp
legc;l 50 COBOL
PL
EShﬁ;NItalk
Paécal Prolog
S(:h;arrlé
Fcrtrat; FT ML
L (K:&R}l
Srrn;Htalk 80
Ada' 83
(:c:nﬁrr1ér; Lisp (54;—F EiéﬂL
Ei‘I;FeI F’érl Ca;"nl
T
Fcrtr.an =10 P'_;rt;hcn
Ja'u:a javasrcript -;:{u‘l:;y F’et-’l S
C)C:érwﬁl
Scherﬂ'e RS RS 4+ 4+ I{ISTC)) Haskvell 98
ca Python 2.0

C#&# 2.0 lava 2 (v1.5 beta)

Elwocaywyn ot Nwooeg MNpoypappaTiopou
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Assembly

[piv: ApiBuoi MeTd: 2UuBoAa

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: ZUPBoAa

gcd: pushl %ebp
movl S$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

Elwocaywyn ot Nwooeg MNpoypappaTiopou

MeTd: EKppaoceic, EAeyXOC PONg
10 IF (a .EQ. b) GOTO 20
IF (a .LT. b) THEN

a=a->

ELSE
b=Db-a
ENDIF
GOTO 10
1 END
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COBOL

AnAwaoelc TUTTWY, eyypapuwy, dIaXEipIoN apXEiwv
data division.

file section. Eﬁﬁ'
* describe the input file

fd employee-file-in

LK -'—,.?_.__,__ ——

label records standard

block contains 5 records
record contains 31 characters
data record is employee-record-in.
01l 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

2UVAPTNOIOKEG YAWOOEG UWPnAoU €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 ""$")
(looking-at "~ *}")
(Looking-at "~ \\*")
(looking-at "“#"))
(forward-line 1))
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APL

['Awooa aAAnAeTTidpaonc (interactive) ye 10XUPOUC TEAEOTEC

[0] A+ GAITSSEAND N:B:F;M:P:0:R

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

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

[4] Fi

[E] Z+10

[E] M+«"1+4+2%31 A largest integer

[7] L1:Q«N-pZ A NoW mMamny more we hneed

[&] +[(0<0) /L2 A oquit if none

[9] Qel 1. 3=0+52 A approx mim points needed

[10] P«71+(2+M-11="1+2(0,2)pM & random points in -1 to 1 square
[11] ER++/P=F i distance from origin squared

[12] B+ (R#0]AR<1

[13] ER+BsR ¢ P+B#P N N Y arm | e T

11 e cexen x4 IEICIAEJEIE JE)E)EIEIEE)
[15] Z+&,,P=F,[1.5]F ~ -

E ARG
[17] LZ2:2+NtZ _— A U

[18] & ArchDate: 12f1:@®mmmm
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Algol, Pascal, Clu, Modula, Ada

[1000TAKTIKEC YAWOTEC UE TUTTIKA OPITUEVO OUVTAKTIKO, XPHON UTTAOK,
OoUNUEVOC TTPOYPAUUATIONOS

PROC insert = (INT ¢, 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

[[Awooecg eTeCepyaciac oupBoAoaeipwyv
LETTER = ’'ABCDEFGHIJKLMNOPQRSTUVWXYZS#@’

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

SCOTA = SP.CH

SCOTA ’&' =

Q — wrzsn

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

Elwocaywyn ot Nwooeg MNpoypappaTiopou
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BASIC

[TpoypOUUATIONOG YIa TIC “NAlEeC”

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 AS = "5" GOTO 100

50 PRINT "YOU ARE WRONG. TRY AGAIN"
60 GOTO 10
100 END
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Simula, Smalltalk, C++, Java, C#

['AWOOEC PINOCOPIAC AVTIKEINEVOOTPEPOUC TTPOYPAUMATIOUOU

class Shape(x, y);, integer x; integer y;

virtual: procedure draw;

begin
comment
integer
getX
integer
getY
comment
integer
X :=
integer
Y <
end Shape;

Elwocaywyn ot Nwooeg MNpoypappaTiopou

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

1= 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

IKavOTTOINTIKI ETTIOOCN YIA TTPOYPAUUATIOMO CUCTIMATOC

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

}

return a;

Elwocaywyn ot Nwooeg MNpoypappaTiopou

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

fun isEmpty (s:’a stack) :bool = m 8

(case s
of [] => true
| _ => false) S I S
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 => 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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[[Awooec oevapiwy (Scripting languages)
class () {
classname=‘echo "$1" | sed -n 'l s/ *:.*§//p’'"
parent=‘echo "$1" | sed -n ’'1 s/".*: *//p’'"
hppbody=‘echo "$1" | sed -n '2,$p’"

forwarddefs="$forwarddefs

class $classname;"

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

else
defaultconstructor="$classname () {}"

fi
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VisiCalc, Lotus 1-2-3, Excel

[[AWOOEC TTPOYPAUMATIOMOU AOYIOCTIKWY QUAAWYV

A B
Hours 25
Wage per hour % 536

Total Pay t 12325 «—— Bl ~

|"II'J'I.|'.'||.I'.I'-II'"-.'l-"L
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SQL

[[Awooec BAaogewVv OEDOUEVWV

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

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

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

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

Elwocaywyn ot Nwooeg MNpoypappaTiopou 39



Néec YAWOOEC TTPOYPOAMMATICMOU

« “KaBapdtnta” oxediaong: dcv undpxel n avaykn va
dlatnpenOei n cupBaToTNTA HE UNAPXOVTA NPOYPAUUATO

* 'Opwcg NA€ov oL veeg YAwooeg dev gival npoiovta
napBevoyevvnong: ouvnBwg XpnoLHonolouy IOEEC ano
NON UNAPXOUOEC YAWOOEG

« Kdanoleg ano auteg (AlyeQ) XpnOoonolouvTal EUPEWG,
AAAEG OXL

« Avetaptnta TNG XPNOoNG Toug, anoTeAOUV Nnyr WOEWV yla
TIG ENOUEVEG YEVEEC TWV YAWOOWV NPOYPAUUATIOUOU
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Eupéwcg xpnoiyoTtrolioupevn: Java

e APKETA dNUOPIANG and To 1995 Kal EKTOTE - —

« H Java xpnowonolei NOANEG 10€€c and Tn C++, :
KANoleg AAAeG 10€ec ano tn Mesa kat tn Modula, Java
TNV IOEA TNG AUTOMATNG OlaXEIPLONG HvNUNG and tn Lisp,
KAl AAAEG 10€EC anO GANEC YAWOOEG

 H C++ neplhappavel To peyaAuTtepo Koppatt tTng C Kal
TNV ENEKTELVE PE IOEEC anO TIGC YAwooeg Simula 67, Ada,
Clu, ML kat Algol 68

 H C npoekuywe and tn B, nou npoekuwe anod tn BCPL,
nou npogkuwe anod tn CPL, nou npogkuywe ano tnv Algol

60, nou npogkuye anod tnv Algol 58
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Mn supEwg xpnoipgotroiovuevn: Algol

* M and Tic npwteg YAwooeg: ALGOrithmic Language

« EkdO0oc1G: Algol 58, Algol 60, Algol 68

* [lot€ d€ xpnoluonolnbnke EUPEWG

* Opwg elonyaye NoAAEG IOEEC NMOU OTN OUVEXELA
Xpnoonoinonkav and aAAeC YAWOOEG, OnNwg yia
napadelyua:

- Aopn ava pnAok Kat epPEAELa HETABANTWY
- AvVadpOUIKEC OUVOAPTHOELG
- [N€paopa NapAUETPWY KATA TIUR (parameter passing by value)
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AI1GAeKTOI

* H epnepia and tn xprion YAwoowv avadelkvuel NIBaveg
ATEAELEC TOU OXEDIOOUOU TOUG KAl OUXVA 0dNYEl O€ VEEC
OLAAEKTOUG

¢ NEeg 10€EC NOANEC POPEC EVOWHATWVOVTAL OE VEEG
OLAAEKTOUG NAAAIWY YAWOOWV
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Katroieg d1aAekTol TG Fortran

Fortran

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

- Fortran i kGO uhonoinon

- Fortran i ] ]

- Fortran IV * lNapdAAnAn enegepyaaia

- Fortran 66 - HPF

- Fortran 77 - Fortran M

- Fortran 90 - Vienna Fortran

- Fortran 95 - KaL NOAANEG GANEG

- Fortran 2K
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H oxéon Twv YAWOCOWYV PE TOV TTPOYPOMMATIONO

* Ot yAMwooecg ennpealouv TOV NPOYPOAUUATIOMO
- H kaBe yAwooa evBappuUVEL £VO CUYKEKPILEVO TPOMNO
NPOYPAUUATIONOU / aAyoplBIKAG eniAuonG nPoBAnpaTwyY

* OLepnepiec and Tov NPOYPAUUATIONO EPAPLIOYWV
ennpealouv 1o oXeOIOOUO (OTOLXEIWV) VEWY YAWOOWV

* AIOQOPETIKEG YAWOOEC EVOAPPUVOUV OLAPOPETIKA OTUA

NPOYPAUUATIOHOU

- AVTIKEIUEVOOTPEPEIC: AVTIKEIMEVA KAl Xprjon get/set pebodwy

- ZUVOPTNOLIOKEG: MOAAEG MIKPEC OUVAPTNHOELG XWPIC NAPEVEPYELEG
- NoYIKEG: dladikaoia TG avalATnong o’€va AOYIKA OPLOUEVO XWPO
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AVTIiOTOON KATA TWV YAWOOWV;

* ['AwOoOEC NOU evOOAPPUVOUV CUYKEKPILEVOUCG TPOMNOUG
NPOYPAUUATIOHNOU OuvNBwG dev TouG entBaAAouv
NANPWG

o Katda ouvernela, ivat duvato va NapakKAUWOURE N Kal va
QYVONOOUKE NANPWG TN “@lAoco@ia” Kanolag YAWoOoaG

¢ 2UvNBWG OPWG auTO OV gival KaAn 1O€a...
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NMpooTakTiK ML

H ML anoBappuvel Tn Xprion avaBecewyv Kal NAPEVEPYELWV.

[MapoAa auTa:

fun fact n =

let
val 1 = ref
val xn = ref n
in
while 'xn > 1 do (
i := 11 *
xXxn := !xn
) ;
L
end;
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Mn avTIKEINEVOOTPEPNG Java

H Java, o€ peyoAutepo Babuod and tn C++, evBappuvel Tov
QVTIKEIUEVOOTPEPH NPOYPAUUATIONO. [TapoAa auTa:

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

« KdabBe npooTaKkTIK YAwooa nou unootnpilel avadpoun,
LMOPEL va xpnotonotndei wg ouvapTnolakn YAwooa

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

begin
if Low <= High then
begin
{6A0 10 ocopa tou for loop e€da}
ForLoop := ForLoop (Low+l, High)
end
else
ForLoop := True
end;
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FTAWCOEC KAl BEwpia TUTTIKWYV YAWOOWV

Oewpia TWV TUNIKWV YAWOOWV: Hia and TIG OEUEAWIELC
LAONUATIKEG MEPLOXEC TNG EMNOTAMNG TWV UNOAOYIOTWY

* KavoVvIKEGC YPOUUATIKEG, QUTOUOTA NEMEPACUEVWY KOTAOTATEWYV

- AnoTteAouv Tn BAcn yla TO AEKTIKO TwV YAWOOWYV NMPOoYPAUUATIONOU
KAl TOU AEKTIKOU QVOAUTA (scanner) evog compiler

* [ PAMUATIKEG EAEUOEPEG CUUPPACOUEVWYV, QUTOMATA OTOoIBaC

- AnoteAouv Tn BAoN Yl TO CUVTAKTIKO TWV YAWOOWV NPoypap-
HOTIOHOU KAl TOU CUVTAKTIKOU avaAuTr (parser) evog compiler

* Mnxaveg Turing

- [poo@Epouv To BewpnTIKO UNOPBABPO YIa VO UEAETHIOOUUE TNV
UMOAOVYILOTIKI LOXU TwV YAWOOWV NPOYPAUUATIOHOU
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looduvapia kara Turing (Turing equivalence)

* OL(neplOOOTEPEG) YAWOOEC NPOYPAUUATIOUOU £XOUV
OLAPOPETIKA XAPAKTNPLOTIKA KAl NAEOVEKTAMATA XPHONG,
OAAG OAECG €XOUV TNV idla LOXU eniAuong NnpoBANHATWY

{npoBAAuaTa enmAvowa otn Java}
{npoBAnpata enAvowa otn Fortran}
{npoBAnuata enuowa otn C}

« Kal O0Aeg £xouv Tnv idla LIoXU pE dlagpopa
UNMOAOYLOTIKA HOVTEAQ

{npoBAnpaTa entAuoa og pnxaveg Turing}
= {npoBAnpata entAucipa oe AGuda AoyLlopo}

 To napanavw €ival yvwoto wg n 6€on twv Church-Turing
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2UUTTEPOAOCHATIKA

o [aTi eival evOlOPEPOUOEC Ol YAWOOEG NMPOYPAUUATIOHOU
(KaL auTo TO padnua):

AOYW TNG NOLKIAIOG TOUG KAl TWV XOPAKTNPLIOTIKWY TOUG

NAOYW TWV APPINEYOUEVWV OTOLXEIWV TOUG

NAOYW TNG eVOLAPEPOUOAG ECENENG TOUG

NAOYW TNG OTEVIG TOUG OXEONG UE TOV NPOYPAMUATIONO KAl TNV
avanTtu¢n AOyLOULKOU

AOYWw TOUu BewpnTIKOU TOUG UuNOBabpou Kal TNG OTEVIG TOUG
OX€0NG HE TNV ENOTAKN TWV UNOAOYIOTWY

« Eniong, A\oyw tou OTL Ba HABETE APKETA KOAQ TPELG
ennAgov yYAwooeg!
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