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Dokatovanjepravilnosti
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Deklarativno programiranje
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Fraktali so negibne točke
Preslikava f  preslika množico S v unijo treh kopij S, skrčenih za faktor 1 /2:

In [ ] := f[s_] :=
{Scale[s, 0.5],
Translate[Scale[s, 0.5], {0.5, 0}],
Translate[Scale[s, 0.5], {0, 0.5}]

}

In [ ] := Graphics[Disk[{0.7, 0.3}, 0.25]]
Out[ ]=



In [ ] := Graphics[f[Disk[{0.7, 0.3}, 0.25]]]
Out[ ]=

In[ ] := Graphics[f[f[Disk[{0.7, 0.3}, 0.25]]]]
Out[ ]=

2     fraktali-so-negibne-točke.nb



In [ ] := Manipulate[Graphics[Nest[f, Disk[{0, 0}, 1 / 2], n], Axes → True], {n, 0, 6, 1}]
Out[ ]=

n
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fraktali-so-negibne-točke.nb     3



In [ ] := hisica = {{Yellow, Rectangle[{0, 0}, {1, 0.75}]},
{Black, Rectangle[{0.4, 0}, {0.6, 0.3}]},
{White, Rectangle[{0.2, 0.4}, {0.4, 0.6}]},
{White, Rectangle[{0.6, 0.4}, {0.8, 0.6}]},
{Red, Polygon[{{0, 0.75}, {0.5, 1}, {1, 0.75}}]}

};
Graphics[hisica]

Out[ ]=

In[ ] := Graphics[f[hisica]]
Out[ ]=

4     fraktali-so-negibne-točke.nb



In [ ] := Manipulate[Graphics[Nest[f, hisica, n], Axes → True], {n, 0, 6, 1}]
Out[ ]=

n

-1.0 -0.5 0.5 1.0

-1.0

-0.5

0.5

1.0

fraktali-so-negibne-točke.nb     5
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Koinduktivni tipi
izpeljava tip or

Induktivni Konini setnami
Korina drives a

Koinduktivni tipi
Konine in neshonine structure

leni seznami Konin ali neshonini

tok podathou

input output

type list Nie I cons of int list Ocaml

data List Nil 1 Cons Int List Haskell

Indultivini semanni so bonini
Koinduhtium setnami Konin in neshonini

Tok podathoutipa 2

tok je unjam par d t hierje d d
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Normale judge List Int setnam celihsteri

Ocaml int list
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Haskell IR IR 3 5
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IR tip setnamov realih steer
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itracunavrednost fire 110 in journe
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I Return a

I Write String IO a
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Izpeljava tipor
Preverjanjetipoo
program tapise tip itrat

prog jail previn da irrat ima dain ti

Itpeljava
a prog jezih sam ugotovi tip itrata

if i Tt 3 8

int a 3 8 podanotip Se previn
var b 3 8 itpelji tip b

var G E o mojaMetoda 3

urnetipT
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A it
A int

T
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0dgover
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if 3 < 5 then (fun x -> x) else (fun y -> y + 3)
int int

1,2
B it
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Vprasanje a a v x resiter a true
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Upostevalismo hehedodatne enaibe

true v B the r u o our
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n false the

Zdmievanje Simboli ki nastopay so neinterpretivani

o njih ne vemonic

x or x not x

Primer u prog jetiku Mpeljavatipa
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if e then e else e
tip ta
enaibe

Ita t
Ta Ts
En Ez EzEz EzE T bool

Dodamo T bool

C C Java e ez e 7 ecs x no r

Python e if e else e

if e then et else et Tatts

O O G T t Tz
if e then ez else e

type a Fooof T
I Bar of T2

Java class BluBla

public Baz flClass Baz
if e
return eat class Fooclass FooextendsBuz

3 else
class Bar extends But

return e
class Bar



Rekurtija
mamo rekurtivno definicijo

let rec x ey
sepojan've

Obiiajno let reef Fett
let rel f y
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E L T

demonoonemann in www.n j
Primer x 1 j
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Specifikacija implementacijad
abstrakcija

specifikacija
opise Zahtero Kajhaj program hey'itnicapoine

implementacija
Koda Ki nekaj poine

Primer it matematike

Specifikaija
Def Grupa je

opisuje sestaine dele grupe
mnotic G
element e EG

signaturaprestihava m G x G G

prestihave i G G

ki zadosiajo
Kako se sestaumdeli obnascy
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e time
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Logic no programiranje

program logiina pravita Pa R
Zagon poizvedbaluprasanje Q

itvajanje iskanje dohaza Pan n Q

Logiine formule
izjauni rainn

oshorne primitive formula pi pi

logiini Konstanti I neresnica T resnica

vetniki A V 7

predikatni rainn
Osmani predikati in relacijek deli jematiod
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treova logika
Van e xn P np n n nPm Q

Za use ta ta tu tevelja P in P in inPm poteen Q

PaPa Pu Q Oshorni predikati in relacije

Primer

Termilpodatki
sprementjivke

Konstante
Y oseban stay'e

O T princtlarry Zaietnostanje

funklijshi simboli sure visinal nastednjestaniel

Posebui primer Tx xn P np n n nPm Q

m o ten xn Q aksion dejstvo

Primer Vx

n o P n nPm Q hi sprementjirk

Primer less4,3 aless2,3 less1



Kako s Hornovimi formulami podamo faulije

Sesteranje Vx O x X

x y succk ty sucolxty
ahsiounta

I

Tehnika sesteranje t hadomestimo t velacijo

plus x y z iz jersota x in y

PeanoiaAksiomia Fx plus o x x

hotHornoviformuli Y y t plus x y z plus Suica Y sua Z
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VsotaFunkijifiXxY
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Formule hijillahko pretvonimo u Hornovo obliko

PvP Q je chivalentno P Q in
P Q

Fx.P Q je eluivalentm Vx P Q
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Fx Q
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dokata
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soda succ succlsucc zero X

Fy succlsucclzero

liho sacc suck zero

Ex sacc zero

Sudo Sacc Zero
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Programiranje s Hornovimi formulaic

program Ha Hn Hormone formule
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Vy C C y ci n c tsk ci m.ca c y ci c
Hornova formula

Ocaml say tiny z
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Programiranjezomejitvami

Prolog program seaman Hornovihformul
Antmetika x
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Prolog program setnampiratiia
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Pod tipi objekti

Polimorfitem it rat ima vei tipor

fun x funy x y a p a p
T P
poljubna
int int r int

int bool int bool il

42 int
I float

42 7 int x
sin 42

sin x
float t

pretion int u float
Podtipi
Tip A je podtip tipa B ie lahko urednosti

x

tip a A uporabljamo Kot da bi i'mele tip B

A E B A je podtip B

Primer int I float u mnogihjetihih.me v Ocaml

x hot pravito

e A A EB
e B



Poto A E B ni nujno podmnotica
glej podtipe zapisov

Splosna pranita za E

AEB BEA

A EA
AFB Bec

A BAEC
refleksivnost tranzitivnost

antisimetriinost

he velja v splushemTibkaurejenost
glej pudtipetapisov

Pravito ta produkt

Art Bn A E B
Primer int efloat
3 1.7 float flo

An A E B Ba It

Pravito za funkcije 1,1
y
Paz

B E A A E B

A Az E BRB

jut float
Emir fi int int

f int float
4 42

BEA int Efloat v f float int X
3.7

sin float float
int float



Podtipi zapisov

Tip zapisa ime string priimek string rojstro datum
T y preward

polja field

l ti la ta In in

Eli Titi
Prine

kompleksno sterilo tip re float im float
vrednost re 3.1 im 0.74

Podtipi zapisov SNEMA

po jinni
urstrived

po globin

Podtipi v sirino

point x float y float

point x float y float c color

point I point

Ali obrownavano
x int y floats in y float x int

hot enakatipa DA



x float c color y int I y int x float
K J k ormealt la ta la Es je

Kjell m Fiefs n Kj l no tiFwd
l ti É I k O j

prepovedanoi

sen.to

Phan x float c color y int E x float x float y int

Primer lit en in E

Podtipinglobino

Treo Tze62 Theon

la ti ln in I l O lion

Primer 3 y 53 x int y int
M

x float y float

Podtipiusirino globin

g
spremeninors



A 3 y 5 A

a x 7
a x 7 y 5

Ee a B potem

A X E 3.6 NE GRE

Dy diamant I

A

class A extends BI

Podtipi na nivojurmesnikov
API

signatura
Sigtype t
Val site it int

Objektno programiranje

Uka tho programiranje C strojna hoda Fortran
Algol Simla Oberon

Ikari manipulirajo stand
pommunity
registrar
tabel spremenyink



Pakethi staya m OBJEK TI
k t

podathi
staye

metode
uprauljajopodathe

Zapis polja s podathi

objeht atributi s podathi t metude

this self objehtselahhoshiage
Sam nase

objekt rekurzirni zapis

1 9
Strukturni podtipi duck subtyping

A EB her to dopusia strutted tipor A in B
pogledano Kako StaA in B narejena

Nominal in podtipi
podtipi so doloieni s hierarhijo
Ki jo doloii programer

Java podrazredi A EB

public class A extends BE



Joa III
latist

class A int x

class B extends A inty y inte inty

class C int x inty inte inty

Nominalno Strukturno

BE A

GEA
BE A

C E A



 

Object ratredi

ratreditipoo

Objekt enkapsulirano stanje
a

objaht É
oqb.am

Koherenca
DI D D

IEEÉ ÉI
class A extends B C

this supttIpriiaitpr_
class A extends B
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Class A Class B extends A
a b

fug_y guper.t

Class A

flint x

f bool b int x

Abstrahtm ratted
abstract Lik Fui

anti so
a b c a r

Mtbe Ya If

interface I

z
f g

abstract class A
abstract f g



class C implements I class C extends A

I J K A A A

Razredi tipor
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