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Outline

@ P \ooopia Mwoodv MpoypappaTiopol
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[poypoppotioTtikd MovteAa

Mpoypoyppotiotikdé Movtélo Mwooeg
[lpootokTikdg [Mpoypoplortiopndc FORTRAN, Algol, COBOL
(Imperative Programming) Pascal, C, Ada, Pazcal

2 vvolptnolokoc [poypo o Tiopndc LISP, ML, Scheme, Haskell
(Functional Programming)

Noyikocg [Mpoypot ol TLIOMOC Prolog

(Logic Programming)

Avtikeipevootpepnc lNpoypappatiopde | Simula, Smalltalk, C++
(object-oriented programming) Java, C#
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Outline

9 2 vvaptnolokde MNpoypappatiopds (Functional Programming)
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No side-effects

@ Y& plot YAWoOoO ouVOLPTNOLAKOU TIPOYPOLULATIOWOU, 1) GLTLOTIUNOT
Lol ouvaptnong divel avta to 18lo atotédeopal yial Tic idleg Tuuég
TWV TUPAUETPWV TNC.

@ H onuovtiky autn tdLdtnta 8ev Loy Vel KAT oLVAYKT OTLC YADOOEC
TPOOTAKTLKOU TLPOYPOLILATLOMOV

@ X TIC TPooTakTIkéC YAwooec avtd oupPaivel Adyw:

o MetaPAntov Ttov opiCovto kot aAAA&CouV TIUEC EKTOC TOU COMOLTOC
g ovvdptnong (global variables)

o E&d&ptnong amd tnv katdotaon (state) Tou umoloyilopov

o ANV mapevepyel®v (side-effects) Tov pumopel va vtdpyxovv oto

TPOY PO

TrevOopton: Yto pabnuotikd ow cuvaptiosic e€aptwvtol pévo amd
TO OPLOLOLTAL TOVG
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[Mopadetyorto

o AMAwoN L uvopTHoEWV:
inc(n) = n + 1
f(t) = t * inc(t)
o AdAwon Tov:
x = £(6)
y = £(£(2))
@ ToutoL:

inc, £ :: Int -> Int
X, ¥y :: Int
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inc(n) = n+1 1 OLLPOPETIKA | inc n = n+l
f(t) =t *x inc(t) | yioo okovouloe | £ t = t * inc t
y = £(£(2)) napevléoewv: |y = £ (f 2)

[TopABELYLOL ECWTEPLKOTEPWV AVOLYWYDV:

y — £((£(2)) — £(2 * inc(2)) — £(2x(2+1)) — £(2%3)
— f(6) — 6 * inc(6) — 6*x(6+1) — 6%7 — 42

Mapdderypa e€wteptkdtepwv avorywywv/okvnpet arotiunon (lazy
evalutation):

y — £(£(2)) — £(2) * inc(£(2))
— (2 * inc(2)) * (£(2) + 1)
— (2% (2+1)) * (2*%inc(2)+1)
— 6 * (2%x(2+1) + 1) — 42
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EmumAéov mapadelypota

f(x, y) = if (x == 0) then 1 else f(x-1, f(x, y))

H okvnp1n amotipnon Sivel ...

f(2,0) — f(1,f(2,0)) — (0, f(1,f(2,0))) — 1.

EVQ E TLC E0WT. AVOLYWYEC EXOUME:

f(2,0) — f(1,f(2,0)) — f(1,f(1,f(2,0))) — ...
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2_UVOLPTNOELG

twice :: (Int -> Int, Int) -> Int
twice(f, x) = f(f(x))

inc(n) = n + 1
plus2(x) = twice(inc, x)

plusN :: Int -> (Int -> Int)
plusN(n) = f
where f(x) = x + n
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add :: (Int, Int) -> Int
add(x, y) = x + vy

MTopetl vau ypoupel Stocpopetikd pe tnv texvikn Currying w¢ e€fc:

add’ :: Int -> (Int -> Int)
add’ (x) = f
where f(y) = x + y

AnAodf n add’ SEXETOL TO TIPWOTO OPLOUOL X KOLL ETILOTPEPEL [LLOL
OUVAPTNON 1 OTLOlOL BEXETOL TO OEVTEPO OPLOAL Y KO ETILOTPEPEL TO
&Bpotopa x + y. loxdel Aotmdv 1 TopakdTw Looduvouiot:

add(x, y) == (add’ (%)) (y)
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[Mopadetyorto

factorial n =
if n <= 1 then 1
else n * factorial (n-1)

gcd (n, 0) =n
gcd (n, m) = if (n < m) then gcd (m, n)
else gcd (m, n ‘mod‘ m)
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2_UUTIEPALOLOLTOL

H amtdderén tne opBoétntog evde Tpoypdliiattog Utopel vou yivelr e0koAol
EAEYXOVTOG TIG AVTIKATAOTAOELG (avaywYég). H amddelén opbdtntag
QLVOLOPOMLK@DV OUVOPTNHOEWV YiveTol e XpNon poldnuatikic etaywyne.

[TAEOVEKTTLOLTOL CUVOLPTTOLAKOU TLPOYPOULLOTLOOV:

2 vvtopio (2-10 popéc pikpdTepOG KWOBLKOLK)
EukoAlo otV kartavénon

Atydtepal CQAALATOL EKTENEOTC
ETtavaxpnolpomoinon, agpaipeon, Sounon
AuTOOLTT SLOLXELPLON LVTING

MelovekTruato

@ Meiwpévn amtddoon otnv ektéleon
@ MeyaAUTepeg ATTOUTNOELS LVANG
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Outline

Noywkég MNMpoypappatiopods (Prolog)
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Kevtplkn 18

@ To mpdypopupa eivol ekppaopévo oe ol pop@n ouuPoliknic Aoytkig
e SNAwoN Twv oxéocwv petal Twv Ssdopévwv Tou drayetpileTorl.

@ H ektéAeomn tou mpoypdupatoc tooduvapel pe T Se§orywyn
OUAAOYLOM®OV O oLUTT TN AOYLKY.

e Bihoypayio: W.F. Clocksin and C.S. Mellish, Programming in
Prolog, Springer
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[Mopadetyo

[[eyovéTaL:

male (john) .

male(george) .
female (mary) .
female(jenny) .

parent (john,george) .
parent (mary,george) .

parent (john, jenny) .
parent (mary, jenny) .

Kavoveg:

father(X,Y) :- parent(X,Y), male(X).
mother (X,Y) :- parent(X,Y), female(X).
human (X) :- male(X).
human (X) :- female(X).
brother (X,Y) :- male(X),

parent (Z,X),

parent (Z,Y).
sister(X,Y) :- female(X),

parent (Z,X),

parent (Z,Y) .
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7- male(john).
yes

7- male(mary) .
no

7- male(peter).

?7- human(X).

X = john,

X = george;
X = mary,

X = jenny,
no

no 7- mother (X, george) .
X = mary,;
7- male(X). no
X = john ;
X = george ; 7- sister(X,Y).
no X = jenny, Y = george;
X = jenny, Y = jenny;
7- brother(george, jenny) . X = jenny, Y = george;
yes X = jenny, Y = jenny;
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[Mopadetypoto |

engineer(X) :- graduate(X), experience(X).

rational(X) :- X = A/B, integer(A), integer(B), not(B = 0).

Méyiotog Kowdg Arapétng:

ged(X, 0, X).
gecd (0, X, X).
gcd(X, Y, D) :- X <Y,
Y1 is Y mod X,
ged(X, Y1, D).
gcd(X, Y, D) :- Y < X,
ged(Y, X, D).
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[MNopadetypoto |

NMapayovtiko:

factorial (0, 1).

factorial (N, Result) :- N > O,
N1 is N-1,
factorial (N1, Facmin),
Result is Facmin*N.
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Outline

@ Object-Oriented Programming
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Object-Oriented Programming

Simula (Norway), Smalltalk (Xerox, California), C++ (Denmark), Eiffel
(France), Java (Sun Microsystems), C# (Microsoft)

XOPOKTNPLOTLKAL:

messages avti yio procedures (functions)
objects avtl yio data

classes (families of objects) awvti yio types
Information Hiding

Data Abstraction

Dynamic Binding

Inheritance
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Object-Oriented Programming

@ H emidvon mpoPAnudtwy yivetow péow avtikelpévwv (objects) mou
aAANAeTULpoUV: debopéva Ttov Eépouv va eoppdlovv nebddouc
OTOV £0LUTO TOVUC.

@ O péBodol pog kA&omne (class methods) opiCouv Aettoupyiec Tov 1
kAdon Eépel TG va k&vel — Sev opiouv avTikeipeval TNS KAGLOTNC.
O kAfoelg neBddwv sivou kdTL oov Tic ouvnBelc kKAfoeLg
OUVOLPTNOEWV OTLC 1) OLVTLKELLEVOOTPEPEIC YAWOOEC.

@ To mpdypappo ivoll OpYAVWUEVO WS Eval OUVONO ATLO
aAANAeTudpwvTor owvtikeipevor Kébe avtikeipevo mepLéyet:

o Sedopéva (data), mov xapaktneiouv TNV KATAOTHLOT TOV
o neBddoug (methods), dnAad1 k®Sikal TTov VAOTIOLEL TN CLTEPLYOPAL
ToV
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Object-Oriented Programming

class Circle {
real x, y, r;
Circle (real radius) {
radius;

>4
I

o
<
I

o
N
I

real circumference() { return 2*3.14x%r; }
real area() { return 3.14*rxr; }
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lepapyiec kA&oswv KAnpovoukétnta (inheritance)

Eéeidikevon twv avtikelpwévwv pog kAdong, vrtootnpilovtocg Ttpdobetn 1
OLOLPOPOTIOLNUEVT) CUMTIEPLPOPAL.

Animal

|

Mammal | | Bird || Insect

ZVANIRN

Human | | Eagle || Pigeon | | Spider
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Baowkéc Apyéc Object-Oriented Programming

@ Ayalipeon, OOUNON, ETTOLVAYPNOLLOTIOMOT

o Katd tnv avdAvon kol tn oxedloomn: objects avdhoya pe interface
Kol OxL e implementation.

@ Amdkpudmn bdoo to duvatdv TeplocdTEPO TNE VAOTOINONC.
@ Emavoxpnoliomoimon Twv oLVTIKELEVWV.

o Elaxiotomoiion Siadpdocwv (interactions) puetoéd alvTiKeELLEVQV.
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Object-Oriented Programming

2 UVETIWC:
@ ElkoAn ko yphyopn avaATTUEn TPWTOTUTIWV CUCTNULATWV
AOYLOMLKOV.
@ EUkoAn TpoToToinon yLal ETAVALXPNOLULOTIOINOT KOl EUKOAOC
evtoTiiopdc AaBov.

Opwc:

@ OTIWAELOL ATLOSOTIKATNTOC, KOOTOC METAYAWTTLONG, ...
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