Mpoypoppotiopdc HAektpovikv TToloylotwv

DL ocopiec YAWOOWVY TPOYPAUATLONOV

ABdokwv: Ttédbng Zdyog

Emupédetor Atapaverov: Mdkng Apoévng
CoRelab

YHMMT - E.M.IM.

latvoudprog 2016

Aiddokwv: Xtdbng Zdxog ( CoRelab - MNpoypoppatiopnsds H/T latvouvdiprog 2016



Outline

@ doocopia Mwoohv MpoypaupaTiouod

Aiddokwv: Xtdbng Zdxog ( CoRelab - MNpoypoppatiopnsds H/T latvoudprog 2016 2/25



MNpoypoppotiotikd Movtéa

Mpoypappotiotiké Movtélo Moooseg
[Mpootoktikdg Mpoypoppuationde FORTRAN, Algol, COBOL
(Imperative Programming) Pascal, C, Ada, Pazcal

Y uvaptnotakdc lMpoypoppatiopds LISP, ML, Scheme, Haskell
(Functional Programming)
Noyikédc MNpoypoplotiopnds Prolog

(Logic Programming)
Avtikelpevootpeync Mpoypoppotiopnde | Simula, Smalltalk, C++
(object-oriented programming) Java, C#
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Outline

9 Yuvaptnolakde Mpoypappatiopds (Functional Programming)
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No side-effects

@ Ye piot YAoK ouvapTnoLoko) TPOYPAUUATIONOU, 1) OLTOTiUN O™
pLog ouvdptnomng Sivel Tdvta To idlo aoTédeopna Yo Tig (Bleg Tuuéc
TWV TUPAULETPWY TNG.

TrevOopion: Tto pabnuatikd ol cuvapthoslc eEapTdVTaL LdVo AT
Tl oplopotd toug
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MNopadetlypota

o AMAwon XTuvopTioewV:
incn=n+1
ft=t *xinc t
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MNopadetlypota

o AMAwon XTuvopTioewV:
incn=n+1
ft=t *xinc t

o AMAwon Twov:

x=1f6
y =1 (f 2)
e Tomou:
inc, £ :: Int -> Int
X, y :: Int
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Avaywyéc

incn=n+1
t *x inc t
=f (f 2)

'_h
ct
]
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incn=n+1

ft t * inc t

y=1f (f 2)

Mopddety Lol €0WTEPLKOTEPWV VALY WYQV:

y — £ (f 2) - £ (2 % inc 2) — f (2%x(2+1)) — £ (2%3)
— £ 6 — 6 * inc 6 — 6x(6+1) — 6%x7 — 42
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incn=n+1

ft t * inc t

y=1f (f 2)

Mopddety Lol €0WTEPLKOTEPWV VALY WYQV:

y — £ (f 2) - £ (2 % inc 2) — f (2%x(2+1)) — £ (2%3)
— £ 6 — 6 * inc 6 — 6x(6+1) — 6%x7 — 42

Mopdderypo e§wtepikdtepwv avarywydv/okvnpen artotipnon (lazy
evalutation):

y—f (f2) — f 2% inc (f 2)
— (2 * inc 2) * inc (2 * inc 2)
— (2%(2+1)) * inc (2%(2+1)

— (2%x(2+1)) * (2 * (2+1) + 1) — 42
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EmumAéov tapadetypota

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

f(x, y) = if (x == 0) then 1 else f(x-1, f(x, y))
H okvnp1 amotipunon divel m.x.:

£(2,0) — £(1, £(2,0)) — £(0, f(1, £(2,0))) — 1.
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EmumAéov tapadetypota

f(x, y) = if (x == 0) then 1 else f(x-1, f(x, y))
H okvnp1 amotipunon divel m.x.:

f(2,0) — f(1,7(2,0)) — f(0,f(1,7(2,0))) — 1.
EV) E TG E0WT. OLVALYWYEG £XOVME:

£(2,0) — (1, £(2,0)) — £(1, £(1,£(2,0))) = ...
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2 UVOPTNOELC

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

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

plusN :: Int -> (Int -> Int)
plusN n = £
where f x = x + n

Aiddokwv: Xtdbng Zdxog ( CoRelab - MNpoypoppatiopnsds H/T latvoudprlog 2016 9 /25



add :: (Int, Int) -> Int
add (x, y) =x + ¥y

Mropel vou ypoupel Siocpopetikd pe tnv texvikh Currying wg e&ng¢:

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

Anhodf n add’ SéxeTol TO TPOTO SPLOOL X KOLL ETULOTPEPEL JLOL
ouvdptnon 1 ool déxetow To SeUTEPO OPLOMAL Y KOl ETILOTPEPEL TO
&Bpotopa x + y. loyxder Aotmdv M TopakdTw Looduvaio:

add (x, y) == (add’ x) y

Aiddokwv: Xtdbng Zdxog ( CoRelab - MNpoypoppatiopnsds H/T lavovdiprlog 2016 10 / 25



MNopadetlypota

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 UUTEPALOUALTOL

H amédeén tng opbétntoc evée mpoypdupatoc pmopst vau yiver edkoha
eAéyyovtag Tig avtikatootdoelg (avaywyés). H amddelén opBdtnrog
AvaLBpopLk®V ouvapTioswy yiveTal pe xphon pobnuatikic emaywyhc.
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2 UUTEPALOUALTOL

H amddelén tne opbbdTnroag evdeg Tpoypdpupotog wopet vaw yivel dkoho
eAéyyovtag Tig avtikatootdoelg (avaywyés). H amddelén opBdtnrog
AvaLBpopLk®V ouvapTioswy yiveTal pe xphon pobnuatikic emaywyhc.
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Yuvtopia (2-10 popéc pikpdtepog KOBLKOLG)
EukoMa otnv kotavdmon
Aryétepal o@dApoTol eKTEAEOTNC

Emavayxpnoyromoinon, agaipeon, §éunon
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Outline

© Noywée Mpoypappatiopéde (Prolog)
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Kevtpikn [6€a

o To mpdypappo elval ekppoopévo oe ot Lop@t cupBoAtkic Aoyiknic
pe dMAwon Twv oxéoewv petal Twv dedopévwy Tov SlayelpileTor.
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Kevtpikn [6€a

o To mpdypappo elval ekppoopévo oe ot Lop@t cupBoAtkic Aoyiknic
pe dMAwon Twv oxéoewv petal Twv dedopévwy Tov SlayelpileTor.

@ H extéleom Tou mpoypdupatoc tooduvouet e T deaywyn
GUANOYLOMGV 08 QLUTH TT AOYLKT.

o Bhoypayio: W.F. Clocksin and C.S. Mellish, Programming in
Prolog, Springer
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MNopaderyo

[eyovoToL:

male(john) .

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

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

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

Kavéveg:

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).

Aiddokwv: Xtdbng Zdxog ( CoRelab -
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?7- male(john). 7- human (X) .

yes X = john;
X = george;

7- male(mary) . X = mary;

no X = jenny;
no

?7- male(peter).

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 jenny, Y = jenny;

>
I
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MNopadetypotor |

engineer (X) :- graduate(X), experience(X).
rational(X) :- X = A/B, integer(A), integer(B), not(B = 0).
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MNopadetypotor |

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

Méyiotog Kowédg Aloupétng:

gcd(X, 0, X).
gcd(0, X, X).
gcd(X, Y, D) :- X <Y,
Y1l is Y mod X,
gcd(X, Y1, D).
gcd(X, Y, D) :- Y < X,
ged(Y, X, D).
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MNopadetypoto Il

MopayovTikd:

factorial(0, 1).

factorial (N, Result) :- N > 0,
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)

Aiddokwv: Xtdbng Zdxog ( CoRelab - MNpoypoppatiopnds H/T lavovdprlog 2016 20 / 25



Object-Oriented Programming
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(France), Java (Sun Microsystems), C# (Microsoft)

XolpOoLKTNPLOTIKAL:

@ messages avti yia procedures (functions)

Aiddokwv: Xtdbng Zdxog ( CoRelab - MNpoypoppatiopnsds H/T lavovdprog 2016 20 / 25



Object-Oriented Programming

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

XolpOoLKTNPLOTIKAL:

@ messages avti yia procedures (functions)

@ objects avti YL data

Aiddokwv: Xtdbng Zdxog ( CoRelab - MNpoypoppatiopnsds H/T lavovdprog 2016 20 / 25



Object-Oriented Programming

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

XolpOoLKTNPLOTIKAL:

@ messages avti yia procedures (functions)
@ objects avti YL data

@ classes (families of objects) avti yia types

Aiddokwv: Xtdbng Zdxog ( CoRelab - MNpoypoppatiopnsds H/T lavoudiprlog 2016 20 / 25



Object-Oriented Programming

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

XolpOoLKTNPLOTIKAL:

@ messages avti yia procedures (functions)
@ objects avti YL data
@ classes (families of objects) avti yia types

@ Information Hiding
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Object-Oriented Programming

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

XolpOoLKTNPLOTIKAL:

messages avti vyt procedures (functions)
objects avti yia data

classes (families of objects) awvti yia types
Information Hiding

Data Abstraction
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Object-Oriented Programming

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

XolpOoLKTNPLOTIKAL:

messages avti vyt procedures (functions)
objects avti yia data

classes (families of objects) awvti yia types
Information Hiding

Data Abstraction

Dynamic Binding
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Object-Oriented Programming

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

XolpOoLKTNPLOTIKAL:

messages avti vyt procedures (functions)
objects avti yia data

classes (families of objects) awvti yia types
Information Hiding

Data Abstraction

Dynamic Binding

Inheritance
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o To mpdypappa gival opyovwpévo we évar ohvolo attd
aAAnAedpvtar avtikeipevar K&be avtikeipevo mepléyet:

o dedopéva (data), Tov yapaktnpifouv Thv kotdotaot Tou
o peBdédoug (methods), dnAadt kOBka Tou VAoTIOLEL TN CuUTEPLYOPAL
Tov
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Object-Oriented Programming

class Circle {
real x, y, T;
Circle (real radius) {
x =0; y =0; r = radius;

real circumference() { return 2*3.14xr; }
real area() { return 3.14*r*r; }
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lepatpyiec kA& oewv KAnpovouukétnta (inheritance)

E€eldikevon Twv avtikeywévov pog kA&ong, vrtootnpilovtacg tpdobetn 1
dloLpopoTonuévn cULTEPLPOPEL.

Animal

AN

Mammal | | Bird || Insect

VAVANERN

Human | | Eagle || Pigeon | | Spider
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Baowéc Apxéc Object-Oriented Programming

o Agalipeon, 8éunomn, emavaypnoiLomoinon
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Baowéc Apxéc Object-Oriented Programming

Agaipeon, 8éunomn, emavaypnolLomoinon

Katd tnv avddvon ko t) oxedioon: objects avdloya e interface
kot &yL pe implementation.

Attdkpun doo To Suvatdy TeploodTEPO TNE VAOTIOINONG.
EmavaxpnoyLomolion twv avtikeipnevwv.

EXauxiotomowfion Stadpdiocwv (interactions) petadd ovtikelpévwv.
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Object-Oriented Programming

2 UVETIOC:

@ ElkoAn ko ypfyopn av&TTuEn TPpWTOTUTIWY CUCTNUETWOV
AOYLOMLKOV.
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2 UVETIOC:
@ ElkoAn ko ypfyopn av&TTuEn TPpWTOTUTIWY CUCTNUETWOV
AOYLOMLKOV.

@ EUkoAn tpomoToinom yLo eavalpnoLoToinoT ko £0koAog
evtoTilopéc Aabov.

"Opwg:

@ ATOAELN ATOSOTLKOTNTAS, KOOTOC HETAYAWTTIONOV, ...
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