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Umetnost programiranja v C++ LG;
|

Izpolnjeno in podpisano potrdilo s strani starSev oz. skrbnikov.

Seznam prisotnosti

Boni za malico in sladoled




Razvojno okolje



Namestitev Code::Blocks

Code::Blocks
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http://www.codeblocks.org/
Download

Download the binary release
Microsoft Windows (64 bit, default)
Prenesi setup.exe

Namesti codeblocks in mingw


http://www.codeblocks.org/

Ustvarjanje novega projekta LG:

Odpri Code::Blocks

Klikni File — New — Project...
Izberi Console Application in klikni Go

Izberi programski jezik C++

EoENE

Nastavi ime in mapo projekta




Prevajanje in zagon
_
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Osnove C++



Osnovni izpis LG;

Program, ki izpiSe tvoje ime in starost.

#include <iostream>
using namespace std;

int main() {

cout << "Moje,imeyje, ... " << endl;
cout << "Stargsem, ..." << endl;
return O;




Preprosti izracuni ch
|

Program, ki izracuna obseg in plos¢ino pravokotnika.

#include <iostream>
using namespace std;

int main() {
double a, b;
cout << "Vnesigystranici:y";
cin >> a >> b;
cout << "Obseg:" << 2%xa+2xb <<endl;
cout << "Ploscina:" << a*b <<endl;
return O;




Pogojni stavki
_

Program, ki preveri, ali je vpisano Stevilo sodo ali liho.

#include <iostream>
using namespace std;

int main() {
int stevilo;
cout << "Vnesiystevilo:,";
cin >> stevilo;
if (stevilo %2 = 0) {
cout << "Sodo" << endl;
} else {

cout << "Liho" << endl;
}

return O0;




Program, ki preveri oceno
|

#include <iostream>
using namespace std;

int main() {
int ocena;
cout << "Vnesiyoceno,(1—5):u";
cin >> ocena;

if (ocena == 5){
cout << "Odlicno!";

} else if(ocena = 4)
cout << "Prav,dobro!";

else if(ocena = 3)
cout << "Dobro.";

else if(ocena = 2){
cout << "Zadostno.";

else{
cout << "Nezadostno.";
}

return O0;




Zanke v C++

(1 for — znano Stevilo ponovitev.

1 while — ponavljanje dokler je pogoj resnicen.

1 do-while — vsaj enkrat izvedena.

for(int i=0; i<5; i++)
cout << i << endl;

int x = 0;
while (x < 5){

cout << x++ << endl;
}

int y = 0;
do {

cout << y++ << endl;
} while(y < 5);
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Izpis vseh sodih Stevil med 1 in 20
|

#include <iostream >
using namespace std;

int main() {
for(int i = 1; i <= 20; i++){
if(i % 2= 0){
cout << i << "'
}
}

return O;




Sestevanje Stevil do vnesenega n

#include <iostream >
using namespace std;

int main() {

int n;
cout << "Vnesiyn:y";
cin >> n;
int vsota = O0;
int i = 1;
while (i <= n){
vsota += i;
B

cout << "Vsota,=," << vsota << endl;
return O;




Funkcije

|

1 Deklaracija: pove prevajalniku ime, parametre in tip
vrnjenega rezultata.

1 Definicija: vsebuje dejansko kodo.

int vsota(int a, int b); // deklaracija

int main(){
cout << vsota (3, 4); // klic

}

int vsota(int a, int b){ // definicija
return a + b;

}




Funkcija, ki preveri, ali je Stevilo prastevilo 5&
|

#include <iostream >
using namespace std;

bool jePrastevilo(int n){
if(n < 2) return false;

for(int i = 2; i * i <= n; i++){
if(n % i = 0) return false;
}
return true;
}
int main(){
int x;
cin >> x;

if(jePrastevilo(x))

cout << "Prastevilo";
else

cout << "Nigprastevilo";
return O;
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Prenos parametrov 5&

1 Po vrednosti: spremembe ne vplivajo na original.
1 Po referenci: spremembe vplivajo na original.

1 S kazalcem: spremembe vplivajo na original, uporablja se
naslov.

void povecajVrednost(int x) { x++; }
void povecajReferenco(int &x) { x++; }
void povecajKazalec(int *x) { (*x)++; }

int main(){
int a = b5;
povecajVrednost(a); // a
povecajReferenco(a); // a2 —
povecajKazalec(&a); // a
return 0;

Il
~N oo
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Branje in pisanje v datoteke
_

] Knjiznica: #include <fstream>

[[] Razredi: ofstream (pisanje), ifstream (branje), fstream (oboje).

#include <fstream>
#include <string>
using namespace std;

int main(){
// Pisanje v datoteko
ofstream out("podatki.txt");
out << "Pozdravljenysvet!" << endl;
out.close ();

// Branje iz datoteke
ifstream in("podatki.txt");
string vrstica;
while(getline(in, vrstica)){
cout << vrstica << endl;

in.close ();
return 0;




Program shrani seznam imen in jih nato

prebere LG;

#include <fstream>
#include <vector>
#include <string>
using namespace std;

int main(){
// Pisanje
ofstream out("imena.txt");
out << "Ana\nBoris\nCene\n";
out.close ();

// Branje
ifstream in("imena.txt");
string ime;
while (getline (in, ime)){
cout << "Prebranogime: " << ime << endl;

in.close ();
return O;




Naloga ch

Napisi program, ki:
Prebere 10 Stevil iz datoteke.
IzpiSe najvecje in najmanjse Stevilo.
Vsa Stevila zapiSe v drugo datoteko v obratnem vrstnem redu.

Za izraCun najmanjsega in najvecjega Stevila uporabi funkcije.




Enodimenzionalna polja ch
_

1 Polja omogocajo shranjevanje vec vrednosti istega tipa.
1 Dostop do elementov z indeksom od 0 naprej.

#include <iostream>
using namespace std;

int main(){

int stevila[5] = {1, 3, 4, 5};
for(int i = 0; i < 5 |+-|-){
cout << stevila[i] << ",";
}
return O0;




Dvodiemenzionalna polja

[l Shranjevanje podatkov v obliki matrike.

O Indeksiranje: poljel[vrstical [stolpec].

#include <iostream>
using namespace std;

int main(){

int matrika[3][3] = {
{1, 2, 3},
{4, 5, 6},
{7, 8, 9}

g

for(int i = 0; i < 3; i++){
for(int j = 0; j < 3; j++){

cout << matrika[i][j] << "u";

iout << endl;

}

return O;
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Strukture 5&

Strukture zdruzujejo razli¢ne tipe podatkov v eno celoto.

#include <iostream >
#include <string>
using namespace std;

struct Oseba {
string ime;
int starost;

}s

int main(){
Oseba ol;
ol.ime = "Ana";
ol.starost = 25;

cout << ol.ime << " ," << ol.starost << " let" << endl;
return O;
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Razredi — podobno kot strukture 5&
|

#include <iostream >
#include <string>
using namespace std;

class Avto {

public:
string znamka;
int leto;

void izpisi(){
cout << znamka << ",(" << leto << ")" << endl;
}

int main(){
Avto al;
al.znamka = "Toyota";
al.leto = 2020;
al.izpisi();
return O;
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Dedovanje in polimorfizem — liki | 5&

1 Osnovni razred: Telo z virtualno metodo ploscina().
[ Podrazredi: Kocka, Krogla, Valj.

1V main shranimo kazalce na razlicne like v polje in seStejemo

njihove povrsine.

#include <iostream>
#include <cmath>
using namespace std;

class Telo { // Osnovni razred

public:
virtual double ploscina() const = 0; // cista virtualna metoda
virtual ~Telo() {} // destruktor

class Kocka : public Telo { // Podrazred: Kocka
double a;

public:

Kocka(double stranica) : a(stranica) {} // konstruktor
double ploscina() const override { return 6 * a x a; }

}i

class Krogla : public Telo { // Podrazred: Krogla
double r;
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Dedovanje in polimorfizem — liki Il
_

public:
Krogla(double radij) r(radij) {}
double ploscina() const override { return 4 * M_Pl x r % r; }
I
Podrazred: Valj
class Valj public Telo {
double r, h;
public:
Valj(double radij, double visina) r(radij), h(visina) {}
double ploscina() const override { return 2 * M_Pl * r x (r + h); }
g
int main()
Telox liki [3];
liki [0] = new Kocka(2);
liki [1] = new Krogla(1);
liki[2] = new Valj(1, 3);
double vsota = 0;
for(int i = 0; i < 3; i++) {
vsota += liki[i]->ploscina();
delete liki[i]; // sprostimo pomnilnik
cout << "Skupna,povrsina:," << vsota << endl;
return O;
}
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Naloga ch

Napisi program, ki:
Ustvari polje 10 celih Stevil.
Izracuna povprecje vseh Stevil.
Uporabi strukturo za shranjevanje podatkov o Studentu.

Uporabi razred za modeliranje bannega ra¢una z moznostjo
pologa in dviga.



Grafi¢ni vmesnik



Knjizniza za podporo multimediji LG;
_

[1 SFML (angl. Simple and Fast Multimedia Library)

1 Knjiznica za:

OO 2D grafiko

[0 obdelavo dogodkov
O zvok in glasbo

[0 omrezno komunikacijo

01 Velplatformska (Windows, Linux, macOS)

1 Enostavna za zaCetnike, dovolj zmogljiva za projekte



Namestitev SFML 5&

Linux:

‘sudo apt install libsfml—dev |

macOS (Homebrew):

‘brew install sfml |
Windows:
[l Prenesi SFML in MinGW-W64 z https://wuw.sfml-dev.org
[l Nastavi pot do MinGW-W64 (Code::Blocks)
[l Nastavi standard C4++17 (Code::Blocks)
[l Dodaj include in 1ib poti v projekt (Code::Blocks)
[ PoveZi knjiznice: sfml-graphics, sfml-window, sfml-system (Code::Blocks)
] Kopiraj knjiznic DLL v mapo z izvedljivim programom
] Prenesi fonte z https://font.download/font/arial
LABRAJ Umetnost programiranja v C++ 21. avgust 2025 33/108


https://www.sfml-dev.org
https://font.download/font/arial

Prenesi SFML in MinGW-W64 gx

o SFML simple and Fast Multimedia Library © X Q search

Home Leam Tutorials Documentation Download Community Development Donate

https://wuw.sfml-dev.org
Download

Latest stable version
Povezavi:

[ WinLibs UCRT 14.2.0 (64-bit)

O Gec 14.2.0 MinGW (SEH)
(UCRT) (64-bit)

Datoteki razsiri
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https://www.sfml-dev.org

Nastavi pot do prevajalnika
|

o e Compiler settings VoA X

T
U Gec Compler E
Setosdetau] | Copy |Rename ot | Rese defals

él </ Compiler settings Linker settings Search directories  Toolchain executables >

Compiler's

Batch builds

s [H—
NOTE: All programs i in the "bin" sub-directory of this path,

"program Files | Additional Paths Settings
Ccompiler: g

G+ compller: [ Compiler...

|
|
Linker for dynamic s g, I .
l Toolchainh executable

ke for staticbs: | o

EomNE

P | 60B/CDB debugaer: Default | Compiler’s instalation directory: pot do MinGW-W64

Resaurce compiler: | !

Makepogam: | make |

oCancel | ~OK




Nastavi standard C+-+17
|

o Project build options.
= Selected compiler
Debug GNU GCC Compiler
Release

Compiler settings Linker settings Search directories Pre/post build steps Custom variables “Make" commands

Policy:

Compiler Flags Other compiler options Other resource compiler options #defines Code::Blocks

~ General

Have g+ follow the 1998 GNU Co-+ language standard (S0 C++ plus GNU extensions) [std-gnus+98] Project

Have g++ follow the 1998 1SO C++ language standard [-std=c++98] u

Have g+ follow the C++11 GNU C++ language standard (IS0 C++ plus GNU extensions) [std=gnus+11] Build options...

Have go+follow the C++11 S0 Cr+ [anguage standard [std=c++11] c
B N Debug/Release
lave g++ follow the C++14 GNU C++ language standard (ISO C++ plus GNU extensions) [-std=gnu++14] |

Have g+ follow the C++14 150 Cr+ [anguage standard [std=c++14] c Compil i
Have g++ follow the C++17 GNU C++ language standard (ISO C++ plus GNU extensions) [-std=gnu++17] ompiler settings

o
wve gi+ follow the C++17 IO G+ language standard [-std=c++17] ©
-

Have g++ follow the C++20 GNU C++ language standard (ISO C++ plus GNU extensions) [-std=gnu++20]

Compiler flags

Have g++ follow the C++20 ISO C++ language standard [-std=c++20] U
Have gec follow the 1990 ISO C language standard (certain GNU extensions that conflict with 150 C90 are ¢ |
Have gc follow the 1990 ISO C language standard (ISO C plus GNU extensions) [-std=gnug0] i
Have gec follow the 1999 IS C language standard [std=c99] (

Have gec follow the 1999 ISO C language standard (ISO C plus GNU extensions) [-std=gnugg]
NOTE: Right-click to setup or edit compiler flags.

NRENENE

-std=c++17




Dodaj include in 1ib poti v projekt LG;

Cootr e [ Resee i

[prsrzowaue

Pojectbuld options - = Projectbuid options - -
s Selected compier S Selected compier
Debuo | gy Gec Compler Debug | (G Gac Compler
Release Release
Compiler settings | Linker settings|| Search drectories [ Compler settings mgseﬂ Search directories

e |

[ormzom

@ ER =0 (s =D =0
C=C C=JC

~JoRo)~QoRoR-]

Code::Blocks

Project

Build options...

Debug/Release

Search directories

Compiler: Pot do mape SFLM/include
Linker: Pot do mape SFLM/lib



Povezi knjiznice: sfml-graphics, sfml-window, sfml-system g

Priectbuldoptons [E=r=)
sfml-app Selected compiler
Debug i -
R | | [BEC Gl 1
[ Compier settngs| Lirker settngs [k E | ke commans|
e

Policy: | Append target options to project options  ~

Link libraries:

Gther linker options:

sfml-window

| sfnlgraphics
sfml-system

RENEN

Code::Blocks
Project

Build options...
Debug/Release
Linker settings
Link ribraries:

n sfml-graphics
sfml-window
sfml-system



Kopiraj knjiznic DLL LG;
_

[l Po uspesnem prevajanju program (Code::Blocks)

1 Kopiramo vsebino SFML/bin/ v mapo projekta bin/debug in
bin/release

[l Program zazenemo (Code::Blocks)



Osnovna struktura SFML programa ch
|

#include <SFML/Graphics.hpp>

int main() {
sf :: RenderWindow window (sf ::VideoMode (800, 600), "SFML,Okno");

while (window.isOpen()) {
sf:: Event event;
while (window. pollEvent(event)) {
if (event.type = sf::Event:: Closed)
window . close ();

}
window . clear (sf:: Color:: Black);
// risanje ...
window . display ();
}
return 0;




Osnovni koncepti ch
|

sf::RenderWindow — glavno okno za prikaz
sf::Event — obdelava uporabniskih dogodkov

clear(), draw(), display() — risanja

O o ood

sf::Shape, sf::Sprite — objekti za prikaz



lgra: Ujemi krog LG;
_

Cilj igre:
01 Premikaj kvadrat (igralca) s tipkami WASD
[ Ujemi zeleni krog, da dobis tocke

0 Cilj se ob ulovu pojavi na nakljuéni lokaciji



lgra: Ujemi krog | 5&
_

#include <SFML/Graphics.hpp>
#include <cstdlib>

#include <ctime>

#include <string>

int main() {
std ::srand (static_cast<unsigned >(std ::time(nullptr)));

sf:: RenderWindow window (sf::VideoMode (600, 400), "Ujemiokrog,—uTocke!");
window . setFramerateLimit (60);

Nalozi pisavo (arial.ttf mora biti v isti mapi)
sf::Font font;
if (!font.loadFromFile("arial.ttf")) {

return —1; // ni nasel pisave
}

Besedilo za tocke
int score = 0;
sf:: Text scoreText;
scoreText.setFont(font);
scoreText.setCharacterSize (24);
scoreText.setFillColor(sf:: Color:: White);
scoreText.setPosition (10, 10);
scoreText.setString ("Tocke: ,0");

Igralec

sf:: RectangleShape player(sf::Vector2f(40, 40));
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lgra: Ujemi krog Il

LABRAJ

sf:

)i

float speed = 4.0f;

player.setFillColor (sf:: Color::Red);
player.setPosition (300, 200);

Cilj
: CircleShape target (20);
target.setFillColor(sf:: Color:: Green);
target.setPosition (

std ::rand () % (600 — 40),
std::rand () % (400 — 40)

while (window.isOpen()) {

sf:: Event event;
while (window. pollEvent(event)) {
if (event.type = sf::Event:: Closed)
window . close ();

Premikanje igralca

if (sf:: Keyboard::isKeyPressed (sf:: Keyboard:

player.move(0, —speed);

if (sf::Keyboard::isKeyPressed(sf::Keyboard::

player.move(0, speed);

if (sf::Keyboard::isKeyPressed(sf::Keyboard:

player .move(—speed, 0);

if (sf::Keyboard::isKeyPressed(sf::Keyboard:

Umetnost programiranja v C++
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S))

:A))
D))
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lgra: Ujemi krog IlI ch
_

player.move(speed, 0);

// Preveri trk
if (player.getGlobalBounds().intersects(target.getGlobalBounds())) {
score++;
scoreText.setString ("Tocke:," + std::to_string(score));
target.setPosition (
std ::rand() % (600 — 40),
std ::rand () % (400 — 40)
DE

speed += 0.1f; // pospesimo

// Risanje

window . clear (sf:: Color:: Black);
window .draw( player);

window .draw(target);

window .draw(scoreText );

window . display ();

}

return O0;




Naloge LG;

[l Omeji ¢as igre in izpisi rezultat
1 Dodaj vec ciljev hkrati

1 Dodaj ovire, ki zmanjsajo tocCke



Naredi svojo igro

fo,

Uporabi znanje iz delavnice in ustvari svojo preprosto igro s SFML.

O
O
O

LABRAJ

Pong — odbij zogico, da ne pade iz zaslona
Snake — rastec kacon, ki zbira hrano

Space Shooter — premik vesoljske ladje in streljanje
meteoritov

Labirint — premik lika skozi labirint do cilja

Memory Game — ujemanje parov slik
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Koraki za izdelavo igre ch

=

Dolod¢i cilj igre
Ustvari osnovno okno v SFML
Dodaj like (kvadrati, krogi, slike)

Dodaj nadzor z tipkovnico ali misko

BN

[~

Implementiraj logiko igre (to¢ke, zmaga/poraz)

&

[@ Dodaj grafiko, zvok, animacije

Testiraj in izboljsaj



Namigi za uspeh ch
_

Zacni z majhnim — najprej delujoca osnova
Dodaj funkcionalnosti postopoma
Pisi Cisto in berljivo kodo

Uporabi barve, zvoke in animacije za boljsSo izkusnjo

O o0Ooooao

Ce obstane$, poglej dokumentacijo:
https://www.sfml-dev.org/documentation


https://www.sfml-dev.org/documentation
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lgra: Pong | 5&

#include <SFML/Graphics.hpp>

int main() {
sf :: RenderWindow window (sf::VideoMode (800, 600), "Pong");
window.setFramerateLimit (60);

// lgralceva ploscica

sf:: RectangleShape paddle(sf::Vector2f(100, 20));
paddle.setFillColor(sf:: Color:: Blue);
paddle.setPosition (350, 550);

/ Zogica

sf:: CircleShape ball(10);
ball.setFillColor(sf::Color::Red);
ball.setPosition (400, 300);

Hitrost zogice
sf::Vector2f ballVelocity (—4.f, —4.f);

int score = 0;

sf::Font font;

if (!font.loadFromFile("arial.ttf")) {
return —1;

sf:: Text scoreText("Tocke: 0", font, 24);
scoreText.setFillColor(sf:: Color:: White);
scoreText.setPosition (10, 10);
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lgra: Pong Il

LABRAJ

while (window.isOpen()) {

sf:: Event event;
while (window. pollEvent(event)) {
if (event.type =— sf::Event:: Closed)
window . close ();

Premikanje ploscice

if (sf::Keyboard::isKeyPressed(sf::Keyboard:: Left)
&& paddle. getPosition().x > 0)
paddle .move(—6.f, 0.f);

if (sf::Keyboard::isKeyPressed(sf::Keyboard:: Right)
&& paddle. getPosition ().x < 700)
paddle.move(6.f, 0.f);

Premikanje zogice
ball .move(ballVelocity);

Odboj od leve in desne stene
if (ball.getPosition().x <= 0 || ball.getPosition().x >= 780)
ballVelocity .x = —ballVelocity .x;

Odboj od zgornje stene
if (ball.getPosition().y <= 0)
ballVelocity .y = —ballVelocity.y;

Trk s ploscico
if (ball.getGlobalBounds().intersects(paddle.getGlobalBounds())) {
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lgra: Pong Il
_

ballVelocity .y = —ballVelocity .y;
score++;
scoreText.setString (" Tocke:," + std::to_string(score));

// Ce zogica pade pod ploscico

if (ball.getPosition().y > 600) {
score = 0;
scoreText.setString (" Tocke:,0");
ball.setPosition (400, 300);
ballVelocity = sf::Vector2f(—4.f, —4.f);

}

// Risanje

window . clear (sf:: Color:: Black);
window .draw (paddle );

window .draw(ball);

window .draw(scoreText );

window . display ();

}

return O0;
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F 4 Snake

Score: 0

GAME OVER

Press R to restart [
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#include <SFML/Graphics.hpp>
#include <vector>

#include <cstdlib>

#include <ctime>

#include <string>

const int windowWidth = 400;

const int windowHeight = 400;

const int blockSize = 20;

enum Direction { Up, Down, Left, Right };

struct SnakeSegment { int x, y; };

int main() {

sf :: RenderWindow window (sf ::VideoMode (windowWidth, windowHeight), "Snake");

Nastavitve za kaco
std :: vector<SnakeSegment> snake = { {10,10}, {9,10}, {8,10} };
Direction dir = Right;
int score = 0;
float speed = 0.2f; // casovni interval med premiki (sekunde)
sf:: Clock moveClock;

// Hrana
std ::srand (std :: time(nullptr));
SnakeSegment food = { std::rand() %
(windowWidth / blockSize), std::rand() % (windowHeight / blockSize) };
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Font in besedilo
sf::Font font;

sf:: Text scoreText;
scoreText.setFont(font);
scoreText.setCharacterSize (20);
scoreText.setPosition (10,10);

bool gameOver = false;

while (window.isOpen()) {
sf:: Event event;

scoreText.setFillColor(sf:: Color:

: White ) ;

while (window. pollEvent (event)) {

if (! font.loadFromFile("arial.ttf")) return —1; // font mora biti v isti mapi

::Up && dir != Down)
::Down && dir != Up)
::Left & & dir != Right)
::Right && dir != Left)

sf :: Keyboard ::R) {

if (event.type = sf::Event:: Closed)
window . close ();
if (event.type = sf:: Event:: KeyPressed) {
if (event.key.code = sf :: Keyboard
dir = Up;
if (event.key.code = sf:: Keyboard
dir = Down;
if (event.key.code = sf:: Keyboard
dir = Left;
if (event.key.code = sf :: Keyboard
dir = Right;
if (gameOver && event.key.code =—
LABRAJ Umetnost programiranja v C++
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/ Reset igre
snake = { {10,10}, {9,10}, {8,10} };
dir = Right;
score = 0;
speed = 0.2f;
food = { std::rand() %
(windowWidth / blockSize),
std ::rand() % (windowHeight / blockSize) };
gameOver = false;
moveClock. restart ();

}

}
if (!gameOver && moveClock.getElapsedTime ().asSeconds() >= speed) {

moveClock. restart ();

// Premikanje kace

for(int i = snake.size()—1; i>0; —i) {
snake[i] = snake[i—1];

switch (dir) {

case Up: snake[0].y —= 1; break;
case Down: snake[0].y += 1; break;
case Left: snake[0].x —= 1; break;

case Right: snake[0].x += 1; break;

}
// Preverjanje kolizije s stenami
if(snake[0].x < 0 || snake[0].x >= windowWidth/blockSize ||
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snake [0].y < O || snake[0].y >= windowHeight/blockSize) {
gameOver = true;

Preverjanje kolizije s samim seboj
for(int i=1;i<snake.size();++i){
if (snake[0].x = snake[i].x && snake[0].y = snake[i].y)
gameOver = true;

}
Preverjanje hrane

if (snake [0].x = food.x && snake[0].y = food.y) {
snake.push_back({—1,—1}); dodaj segment
food.x = std::rand() % (windowWidth / blockSize);
food.y = std::rand() % (windowHeight / blockSize);
score += 10;
if (speed > 0.05f) speed — 0.01f; povecaj hitrost

}
Risanje
window . clear (sf:: Color:: Black);

sf:: RectangleShape block(sf:: Vector2f(blockSize, blockSize));

block.setFillColor(sf:: Color:: Green);

for (auto &seg: snake){
block .setPosition (seg.xxblockSize , seg.y*blockSize);
window . draw ( block );

¥

block.setFillColor(sf:: Color::Red);

block.setPosition (food.x*blockSize , food.y*blockSize);
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window . draw (block );

scoreText.setString ("Score: " + std::to_string(score));
window . draw (scoreText );

if (gameOver){
sf:: Text goText;
goText.setFont(font);
goText.setCharacterSize (30);
goText.setFillColor(sf::Color::Yellow);
goText.setString ("GAMELOVER\ nPress Rito,restart");
goText.setPosition (50, windowHeight/2 — 50);
window . draw (goText );

}
window . display ();

return O0;
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Memory

Score: 0 Time: 9s
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#include <vector>
#include <ctime>
#include <cstdlib>
#include <algorithm>
#include <string>
#include <random>

const int padding = 10;

struct Card {
int value;
bool revealed;
bool matched;

sf:: Text text;

I

int main()
std :: mt19937 rand;

sf::Font font;

LABRAJ

const int windowHeight
const int gridSize = 4; /,
const int cardSize = 100;

if (1font.loadFromFile("arial.ttf")) return —1;

#include <SFML/Graphics.hpp>

const int windowWidth = 500;

500;
/ 4x4 mreza

sf:: RectangleShape shape;

Umetnost programiranja v C++

sf :: RenderWindow window (sf::VideoMode(windowWidth, windowHeight), "Memory");
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Ustvarjanje kart
std :: vector<int> values;
for(int i=0; i<(gridSizexgridSize)/2; ++i){
values . push_back(i);
values . push_back(i);
}
std ::srand(std ::time(nullptr));
std::shuffle(values.begin(), values.end(), rand);

std :: vector<Card> cards;

int idx = 0;

for(int y=0; y<gridSize; ++y){

for(int x=0; x<gridSize; ++x){

Card c;
.value = values [idx++];
.revealed = false;
.matched = false;

.shape.setFillColor(sf:: Color::Blue);
.shape.setPosition (x*(cardSize+padding)+padding ,
y*(cardSize+padding)+padding );

.text.setFont(font);
.text.setString(std::to_string(c.value));
.text.setCharacterSize (40);

.text.setFillColor(sf:: Color:: White);
.text.setPosition(c.shape.getPosition ().xtcardSize /4,

00000
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c
c
c
c.shape = sf::RectangleShape(sf::Vector2f(cardSize, cardSize));
c
G

21. avgust 2025

62/108



lgra: Memory Il 5&

c.shape.getPosition ().y+cardSize /4);

cards . push_back(c);

}

Cardx first = nullptr;
Card* second = nullptr;
sf:: Clock revealClock;
int score = 0;

sf:: Clock gameClock;

sf:: Text scoreText;

scoreText.setFont(font);
scoreText.setCharacterSize (20);
scoreText.setFillColor(sf:: Color:: White);
scoreText.setPosition (10, windowHeight — 30);

while (window. isOpen ()){
sf:: Event event;
while (window. pollEvent (event)){

if (event.type = sf::Event:: Closed) window.close ();
if (event.type = sf:: Event:: MouseButtonPressed &&
event.mouseButton. button = sf::Mouse:: Left){

sf:: Vector2f mousePos(event.mouseButton.x, event.mouseButton.y);
for(auto &c: cards){
if (c.shape.getGlobalBounds().contains(mousePos) &&
lc.revealed && !c.matched){
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if (Ifirst) first = &c;

else if(!second && &c != first) second = &c;
c.revealed = true;

revealClock.restart ();

break;

}

}
// Preverjanje ujemanja
if(first & second && revealClock .getElapsedTime ().asSeconds() > 1.0f){

if(first —>value = second—>value){
first —>matched = true;
second—>matched = true;
score += 10;

} else {
first —>revealed = false;
second—>revealed = false;

first = nullptr;

second = nullptr;

Risanje

window . clear (sf:: Color:: Black);
for(auto &c: cards){

window .draw(c.shape);
if(c.revealed || c.matched) window.draw(c.text);
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}

scoreText.setString ("Score: " + std::to_string(score) + "L o Time: " +
std ::to_string ((int)gameClock.getElapsedTime (). asSeconds()) + "s");
window . draw (scoreText );

window . display ();

Preveri konec igre
bool allMatched = true;
for(auto &c: cards){
if (!c.matched){
allMatched = false;
break;

}

if (allMatched){
sf:: Text endText;
endText.setFont(font);
endText.setCharacterSize (40);
endText.setFillColor(sf:: Color:: Yellow);
endText.setString ("You,Win!\ nScore:," +

std :: to_string(score) + "\nPressuRutourestart");

endText.setPosition (50, windowHeight/2 — 50);
window . draw (endText );
window . display ();

bool restart = false;
while (! restart){
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while (window . pollEvent (event)){

if (event.type — sf::Event:: Closed) window.close ();
if (event.type = sf::Event:: KeyPressed &&
event . key.code = sf :: Keyboard ::R){
restart = true;
}

}
}
// Reset igre
std:: shuffle(values.begin(), values.end(), rand);
idx = 0;
for(int i=0;i<cards.size();++i){
cards[i].value = values [idx++];

cards[i].revealed = false;
cards[i].matched = false;
cards|[i].text.setString(std::to_string(cards[i].value));
}
score = 0;
gameClock. restart ();
}
}
return 0;
}
LABRAJ

Umetnost programiranja v C++ 21. avgust 2025 66,/108




lgra: Maze 5&

LABRAJ Umetnost programiranja v C++ 21. avgust 2025 67/108



lgra: Labirint |

#include <SFML/Graphics.hpp>
#include <vector>
#include <sstream>

int main() {

const int cellSize = 40;

const int rows = 10;

const int cols = 10;

// 0 = pot, 1 = zid, 2 = tocka

int maze[rows][cols] = 4
{0,1,0,0,2,1,0,0,0,0},
{0, 1,0,1,0,1,2,1,1,0},
{0,0,0,1,0,0,0,1,0,0},
{1,1,0,1,1,1,0,1,0,1},
{0,0,2,0,0,0,0,1,0,0},
{0,1,1,1,1,1,0,1,1,0},
{0,0,0,0,0,0,0,0,1,0},
{0,1,0,1,1,1,1,0,1,0},
{0,1,0,0,0,0,0,0,1,2},
{0,0,0,1,1,1,1,0,0,0}

+

sf:: Vector2i goal(9, 9);

sf:: Vector2i playerPos(0, 0);
int score = 0;

bool gameWon = false;
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"Maze");
window . setFramerateLimit (10);

sf::Font font;
font.loadFromFile("arial.ttf");

sf:: Text info;

info.setFont(font);
info.setCharacterSize (20);
info.setFillColor(sf::Color::Yellow);

while (window.isOpen()) {
sf:: Event e;
while (window. pollEvent(e))
if (e.type = sf::Event:: Closed) window.close ();

if (!gameWon) {
sf:: Vector2i move(0, 0);
if (sf::Keyboard::isKeyPressed
if (sf::Keyboard:
if (sf::Keyboard:
if (sf::Keyboard:

KeyPressed
isKeyPressed

sf::Vector2i newPos = playerPos + move;

newPos.y < rows && maze[newPos.y][newPos.x]
playerPos = newPos;

LABRAJ Umetnost programiranja v C++

(sf::Keyboard::Up)) move = {0, —1};
isKeyPressed (sf:: Keyboard::Down)) move =

(sf::Keyboard:: Left)) move = : 8

(sf::Keyboard:: Right)) move = {1, 0};

fo,

sf:: RenderWindow window (sf::VideoMode(cols * cellSize , rows x cellSize),

if (newPos.x >= 0 && newPos.x < cols && newPos.y >= 0 &&

I= 1) {
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if (maze[playerPos.y][playerPos.x] = 2) {
score—++;
maze[playerPos.y][playerPos.x] = 0;

}
if (playerPos =— goal) {

gameWon = true;

}

window . clear ();
sf:: RectangleShape cell(sf::Vector2f(cellSize — 1,

for (int y = 0; y < rows; y++) {
for (int x = 0; x < cols; x++) {

if (maze[y][x] = 1)

cell .setFillColor(sf:: Color::Black);
else if (maze[y][x] = 2)

cell .setFillColor(sf:: Color:: Green);
else

cell .setFillColor (sf:: Color:: White);

cellSize — 1));

cell.setPosition(x * cellSize , y x cellSize);

window . draw (cell );

}

cell.setFillColor(sf:: Color::Blue);

Umetnost programiranja v C++

21. avgust 2025

70/108



lgra: Labirint IV
_

cell.setPosition(playerPos.x * cellSize , playerPos.y x cellSize);
window .draw (cell );

cell.setFillColor(sf::Color::Red);
cell.setPosition(goal.x * cellSize , goal.y x cellSize);
window . draw (cell );

std :: ostringstream ss;
if (gameWon)

ss << "Zmaga! Tocke: " << score;
else

ss << "Tocke:," << score;
info.setString(ss.str());
info.setPosition (5, 5);
window .draw(info);

window . display ();




»* Space Shooter
[GAME OVER - Final score: 0
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#include <SFML/Graphics.hpp>
#include <vector>
#include <sstream>

int main() {
sf :: RenderWindow window (sf::VideoMode (800, 600), "Space,Shooter");
window.setFramerateLimit (60);

sf:: RectangleShape player(sf::Vector2f(50, 20));
player.setFillColor(sf:: Color::Cyan);
player.setPosition (375, 550);

sf:: RectangleShape bullet(sf::Vector2f(5, 15));
bullet.setFillColor(sf:: Color:: Yellow);
bool bulletActive = false;

std :: vector<sf:: RectangleShape> enemies;

for (int i = 0; i < 5; i++) {
sf:: RectangleShape enemy(sf::Vector2f(40, 20));
enemy.setFillColor (sf:: Color::Red);
enemy.setPosition(rand() % 760, rand() % 200);
enemies . push_back(enemy);

}

sf::Font font;
font.loadFromFile("arial . ttf");
sf:: Text scoreText;
scoreText.setFont(font);
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scoreText.setCharacterSize (20);
scoreText.setFillColor(sf:: Color:: White);

int score = 0;
bool gameOver = false;

while (window.isOpen()) {
sf:: Event e;
while (window. pollEvent(e))
if (e.type = sf::Event:: Closed) window.close ();

if (lgameOver) {
if (sf::Keyboard::isKeyPressed(sf::Keyboard:: Left) &&
player.getPosition ().x > 0)
player .move(—5.f, 0.f);
if (sf::Keyboard::isKeyPressed(sf::Keyboard:: Right) &&
player.getPosition ().x < 750)
player .move(5.f, 0.f);

if (sf::Keyboard::isKeyPressed(sf::Keyboard::Space) &&
lbulletActive) {
bullet.setPosition(player.getPosition().x + 22,
player.getPosition().y — 15);
bulletActive = true;

if (bulletActive) {
bullet .move(0.f, —7.f);
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if (bullet.getPosition().y < 0)
bulletActive = false;

Premik sovraznikov
for (auto& enemy : enemies) {
enemy.move (0.f, 2.f);
if (enemy.getPosition().y > 600) {
enemy.setPosition(rand() % 760, —20);

gameOver = true; // sovraznik je presel igralca
¥
}
Zadetek
for (auto& enemy : enemies) {

if (bulletActive &&

bullet.getGlobalBounds (). intersects (enemy.getGlobalBounds()))| {

enemy.setPosition(rand() % 760, —20);

bulletActive = false;

score+-+;
Dodaj novega sovraznika vsakih 5 tock

if (score % 5 =— 0)
sf:: RectangleShape newEnemy(sf::Vector2f(40, 20));
newEnemy. setFillColor(sf:: Color::Red);
newEnemy . setPosition (rand () % 760, rand() % 200);
enemies . push_back (newEnemy);

}

break;
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}

std :: ostringstream ss;
if (!gameOver)

ss << "Score:
else

ss << "GAME_OVER_—_Final score: " << score;
scoreText.setString (ss.str());

<< score;

window . clear ();

window .draw (player);

if (bulletActive) window.draw(bullet);

for (auto& enemy : enemies)
window . draw (enemy );

window . draw (scoreText );

window . display ();
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Obdelava slik |

#include <SFML/Graphics.hpp>
#include <iostream>
#include <cstdlib>

#include <ctime>

sf::Ilmage toGrayscale(const sf::Image& src) {
sf::Image img = src;
for (unsigned y = 0; y < img.getSize().y; ++y) {
for (unsigned x = 0; x < img.getSize().x; ++x) {
sf:: Color ¢ = img.getPixel(x, y);
unsigned char g = 0.299%xc.r + 0.587xc.g + 0.114x%c.b;
img.setPixel (x, y, sf::Color(g, g, g, c.a));

return img;

}
sf::Ilmage toNegative(const sf::lmage& src) {
sf::Image img = src;
for (unsigned y = 0; y < img.getSize().y; ++y) {
for (unsigned x = 0; x < img.getSize().x; ++x) {
sf:: Color ¢ = img.getPixel(x, y);
img.setPixel (x, y, sf::Color(255—c.r, 255—c.g, 255—c.b,
¥
return img;
}
LABRAJ Umetnost programiranja v C++
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sf::

sf::

Image toSepia(const sf::Image& src) {
sf::Image img = src;
for (unsigned y = 0; y < img.getSize().y; ++y) {
for (unsigned x = 0; x < img.getSize().x; ++x) {
sf:: Color ¢ = img.getPixel(x, y);
unsigned char tr = std::min(255.0, 0.393%c.r + 0.
unsigned char tg std :: min(255.0, 0.349%c.r + 0.686xc.g + 0.168xc.b)
+ 0.
)

unsigned char tb = std::min(255.0, 0.272%c.r
img.setPixel (x, y, sf::Color(tr, tg, tb, c.a)

, g
}

return img;

Image mirrorHorizontal (const sf::Image& src) {
sf::Image img = src;

unsigned w = img.getSize ().x;

unsigned h = img.getSize ().y;
for (unsigned y = 0; y < h; ++y) {

for (unsigned x = 0; x < w/2; ++x) {
sf:: Color left = img.getPixel(x, y);
sf:: Color right = img.getPixel (w—1—x, y);

img.setPixel(x, y, right);
img.setPixel (w—1—x, y, left);

}

return img;
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sf::lmage glitchEffect(const sf::Image& src) {
sf::Image img = src;
unsigned w = img. getSize ().x;
unsigned h = img.getSize ().y;

for (int i = 0; i < 1000; i++) {
unsigned x1 = rand() % w;
unsigned yl = rand() % h;
unsigned x2 = rand () % w;
unsigned y2 = rand() % h;

img.setPixel(x1, yl, src.getPixel(x2, y2));

return img;

int main() {
srand (static_cast<unsigned >(time(nullptr)));

sf::Image original;

if (loriginal.loadFromFile("slika.png"))
std :: cout << "Napakaypriunalaganjuyslike!" << std ::endl;
return —1;

}

sf:: Texture texture;
texture.loadFromlmage(original);
sf::Sprite sprite(texture);
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sf :: RenderWindow window (sf::VideoMode(original.getSize().x,
original.getSize().y),
"MiniyFoto—laboratorij");
sf::Image current = original;

while (window.isOpen()) {
sf:: Event e;
while (window. pollEvent(e)) {
if (e.type = sf::Event:: Closed)
window . close ();

if (e.type = sf::Event:: KeyPressed) {

if (e.key.code = sf::Keyboard::Numl) current =

else if (e.key.code == sf::Keyboard ::Num2)
current = toGrayscale(original);

else if (e.key.code = sf::Keyboard ::Num3)
current = toNegative(original);

else if (e.key.code = sf::Keyboard::Num4)
current = toSepia(original);

else if (e.key.code = sf:: Keyboard ::Num5)
current = mirrorHorizontal (original);

else if (e.key.code = sf:: Keyboard ::Num6)

current = glitchEffect(original);

texture .loadFromlmage(current);
sprite.setTexture(texture);
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window . clear ();
window .draw (sprite );
window . display ();

}

return 0;




Zaporedja



Binarna zaporedja z nizkimi avtokorelacijami ch

1 LABS = Low Autocorrelation Binary Sequences

O

Binarna zaporedja dolzine N: vsak element s; € {+1, -1}

1 Cilj: zaporedja z majhnimi vrednostmi izvennicelne
avtokorelacije

0 Pomembna v komunikacijah, radarskih sistemih, kriptografiji



Uporaba LABS 5;

[]  Radar in sonar — zmanjsanje
Suma in interference

[ Brezzi¢ne komunikacije — bolja
lo¢ljivost signalov

[l Kriptografija — lastnosti
podobne naklju¢nim zaporedjem

] Merilni sistemi — ve&ja
natancnost pri korelacijskih
metodah
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Definicija avtokorelacije

Za zamik k:

N—k
Ck = Z Si - Sitk
i=1

01 Co = N (najvedja korelacija pri zamiku 0)
O Pri LABS nas zanimajo Cx za k > 1

[0 Nizka avtokorelacija = boljse lastnosti signala




Energetska funkcija LG;
_

Definicija energije

N—-1
ES)=> C
k=1

[0 Nizja energija = manjSa avtokorelacija
1 Problem LABS: najti S z minimalno energijo

[l Kombinatori¢no tezek problem (eksponentno $tevilo moznosti)



Primer LG;

Naj bo S = (+1,+1,—-1,+1), N = 4:
G=0O)1O)+1O)(-)+(-1)(1)=1-1-1=-1

G=1)(-1)+1)1)=-1+1=0
G=(1)(1)=1
E=(-1)240°+12=140+1=2



Sum v podatkih | 5&
|

#include <iostream>

#include <vector>

#include <string>

#include <cstdlib> // rand, srand
#include <ctime> // time

// Enostavna LABS sekvenca (Barker—7)
const std::vector<int> LABS = {+1, +1, +1, —1, —1, +1, —1};

Funkcija za kodiranje bita (0 ali 1)
std :: vector<int> encodeBit(int bit) {
int m= (bit = 0) ? -1 : +1;
std :: vector<int> encoded;
for(int s : LABS) encoded.push_back(m * s);
return encoded;

}

// Funkcija za dekodiranje bitov iz LABS zaporedja

int decodeBit(const std::vector<int>& received) {
int corr = 0;
for(size_t i=0;i<LABS.size();++i) corr += received[i]*xLABS[i];
return (corr >=0) ? 1 : 0;

Pretvorba znaka v bitni vektor
std :: vector<int> charToBits(char c) {
std :: vector<int> bits (8);
for(int i=0;i<8++i) bits[7T—i] = (c > i) & 1;
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Sum v podatkih Il

return bits;

Pretvorba bitov nazaj v znak

char bitsToChar(const std::vector<int>& bits) {
char ¢ = 0;
for(int i=0;i<8++i) c |= (bits[i] << (7—i));
return c;

}

int main() {
srand (time (0));

std ::string text = "Franca";
std ::cout << "Original text:y" << text << "\n";

Zakodiraj besedilo
std :: vector<int> encodedSequence;
for(char ¢ : text) {
std :: vector<int> bits = charToBits(c);
for(int b : bits) {
std :: vector<int> enc = encodeBit(b);
encodedSequence. insert (encodedSequence.end (), enc

}
}
Dodamo sum: nakljucno preflipamo 10% elementov
std :: vector<int> noisySequence = encodedSequence;
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Sum v podatkih IlI

for(size_t i=0;i<noisySequence.size();++i){
if(rand()%10 = 0) noisySequence[i] *= —1;

Dekodiranje
std :: vector<int> decodedBits;
for(size_t i=0;i<noisySequence.size ();i+=LABS.size ()){
std :: vector<int> chunk(noisySequence.begin()+i,
noisySequence . begin()+i+LABS.size ());
decodedBits . push_back(decodeBit(chunk));

Pretvorba bitov v znake
std ::string decodedText;
for(size_t i=0;i<decodedBits.size ();i+=8){

decodedText += bitsToChar(charBits);

std :: vector<int> charBits(decodedBits.begin()+i, decodedBits.begin()+i+8

}
std :: cout << "Decoded_ texty,(withunoise): " << decodedText << "\n";
return O;
}
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Algoritem RSA



Kaj je RSA?

o o o oo 0O

Je star a Se vedno uporabljen
algoritem

Razvit leta 1977

Asimetri¢ni kriptografski
algoritem

Uporablja par kljuéev: javni (n, e)
in zasebni (n, d)

Varnost temelji na tezavnosti
faktorizacije velikega Stevila n

lzumili Rivest, Shamir in Adleman
leta 1977

fo,

MESSAGE B PUB. KEY
orem ipsum dolol
PERSONA sitamet, F
consectetur *
eﬂbaaedeﬂsls

MESSAGE B PRIV. KEY
orem ipsum dﬂlo
PERSON B !K ame«



Sifriranje in deSifriranje LG;

|
Sifriranje:
¢ =m® mod n
Desifriranje:
m = c% mod n
kjer:

[l m je izvorno sporocilo (kot Stevilka)
O ¢ je Sifrirano sporocilo

1 e, n javni kljuc
O

d, n zasebni kljuc



Primer z majhnimi stevili

O oOooao

O

p=61, q=53

n=61-53 = 3233

o(n) = 60 - 52 = 3120

Izberi e = 17

lzracunaj d: 17 -d =1 (mod 3120), d = 2753

Sifriranje: m = 65

¢ = 6517 mod 3233 = 2790

Desifriranje:

m = 2790%7°3 mod 3233 = 65



Kaj je modPow? ch
_

[0 modPow(base, exp, n) izracuna:

r = (base®?) mod n

[l Uporablja se v algoritmu RSA za:
[0 Sifriranje: ¢ = m® mod n
[0 Detifriranje: m = c9 mod n
01 Ne izraunamo najprej base®™ (preveliko Stevilo), ampak
uporabimo hitro potenciranje z modulom.



Matematic¢na osnova LG;
|

Kljuéna lastnost:
(a- b) mod n= [(amod n) - (bmod n)] mod n

Primeri rekurzije:
01 Ce je e sodo:

a® mod n = (ae/2 mod n)2 mod n
71 Ce je e liho:

a® mod n = [a-(a® ! mod n)] mod n



Algoritem hitrega potenciranja
_

Nastavi result =1
Ponovi dokler e > 0:
Ce je e liho: result = (result - m) mod n

e=|e/2]
m = (m-m) mod n

Vrni result




Primer izracuna ch

Naj bo:

Koraki:
13 (liho) :  result =1 -4 mod 497 = 4
e=6, m=4%mod497 =16
6 (sodo): e=3, m=16%mod 497 = 256

3 (liho) :  result = 4 - 256 mod 497 = 30
e=1, m=256mod 497 = 429

1 (liho) :  result =30 - 429 mod 497 = 445

Konéni rezultat: 413 mod 497 = 445



Sifriranje in deifriranje |
_

#include <iostream>
#include <fstream>
#include <string>
using namespace std;
Hitro potenciranje z modulom: (base exp) mod mod
long long modPow(long long base, long long exp, long long mod) {
long long result = 1;
base %= mod;
while (exp > 0) {
if (exp %2 = 1)
result = (result x base) % mod;
exp /= 2;
base = (base % base) % mod;

return result;

int main(int argc, charx argv[]) {
if (argc != 6)
cerr << "Uporaba:," << argv[0]

<< "uenc|decunyue/duvhodna_datotekayizhodna_datoteka\n"
return 1;

}

string mode = argv[1];

long long n = stoll(argv[2]);
long long key = stoll(argv([3]);
string inputFile = argv[4];
string outputFile = argv[5];
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Sifriranje in deSifriranje 1| 5&

ifstream in(inputFile, ios::binary);

if (lin) {
cerr << "Napakaypriyodpiranjugvhodne datoteke.\n";
return 1;

ofstream out(outputFile, ios::binary);

if (lout) {
cerr << "Napakayprigodpiranjugizhodne datoteke.\n";
return 1;

if (mode — "enc") { // Sifriranje
char byte;

while (in.get(byte)) {
unsigned char ubyte static_cast<unsigned char>(byte);
long long encrypted modPow ((long long)ubyte, key, n);
out.write(reinterpret_cast<const charx>(&encrypted),
sizeof (encrypted));

cout << "Datoteka,uspesno,zakodirana.\n";

else if (mode = "dec") { // Desifriranje
long long encrypted;
while (in.read(reinterpret_cast<charx>(&encrypted), sizeof(encrypted)))
long long decrypted = modPow(encrypted , key, n);
unsigned char byte = static_cast<unsigned char>(decrypted);
out.put((char)byte);

cout << "Datoteka,uspesno,dekodirana.\n";
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Sifriranje in deSifriranje Il LG:
_

else {

cerr << "Neznangnacinydela: " << mode << "._ Uporabiy,'enc’'yaliy'dec’.\n";
return 1;

¥

return 0;




lgra odbojke



Odbojka

Beach Volleyball Game

Pos: (383, )
Vet (17, 535)




Opis ch

C++

Windows, Linux in MacOS

Box2d (github.com/erincatto/box2d)
Raylib (github.com/raysanb/raylib)

O o0Oooao

Igra brez igralcev (angl. zero player game)

// Debug risanje (debug draw)
#define BVOLLEY_PHYSICS_DEBUG_DRAW 1
#define BVOLLEY_DRAW_STATS 1



github.com/erincatto/box2d
github.com/raysan5/raylib

lgra brez igralcev

1 Mere igrisc¢a: 0.0 do 20.0
1 Najvec 3-je dotiki zoge

fo,

1 Kontroler (angl. controller) - funkcija, ki izbere naslednjo
akcijo, glede na trenutno stanje

struct
float
float
float
float
float
float

+s

+s

Info {
player_x;
player_y;
ball_x;
ball_y;
ball_vel_x;
ball_vel_y;

struct Action {
bool jump;
float move_to_x;

LABRAJ

Umetnost programiranja v C++

21. avgust 2025 106/108



Kontroler

O Implementacija svojega kontrolerja

1 Tekomvanje med implementacijami

dist_to_ball < 2.0f,
. move_to_x =

Action dummy_shooter_controller(const Info& info) {
const auto dist_to_ball = static_cast<float >(
std ::sqrt(std::pow(info.ball_x — info.player_x,
std ::pow(info.ball_y — info.player_y, 2))
IE
return Action{
.jump =

(info.ball_x > 0.0f) ? info.ball_x : 10.0f,

2) +

LABRAJ Umetnost programiranja v C++

21. avgust 2025

107/108



Sledenje Zogi ch

[0 Kamera pocasi zasleduje pozicijo Zoge

const Vector2 ball_position = court.get_ball_position ();

camera.target.x +=
(ball_position.x — camera.target.x) * 0.01f;

camera.target.x =
std ::clamp(camera.target.x, —50.0f, 50.0f);
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