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a) Osztalyok, objektumok

b) Masolo konstruktor, - értékadas, barati, beagyazott osztalyok

c) Oroklédés, a Liskov-féle helyettesitési elv

d) Virtualis fuggvenyek

e) C és C++ 0sszehasonlitas

Labor

a) Qt-s példak

b) Visszatekintés: halozati allatorvosi €s a derivalo 16, a BB(2) megoldasa

Laborkartyak

a) Példas kartyak

Otthoni opcionalis feladat

a) Ajapan vilagbajnok HELIOS csapat szoftvereinek otthoni
tanulmanyozasa.



Kapcsoldo videok,
videomagyarazatok és blogok

http://progpater.blog.hu/2011/02/26/tan csodallak amde nem ertelek de kepzetem
hegyvolgyedet bejarja

http://progpater.blog.hu/2011/03/03/fegyvert a nepnek

http://progpater.blog.hu/2011/03/05/figyelem ez nem gyakorlat

http://progpater.blog.hu/2011/03/05/szonyegen a human genom

http://progpater.blog.hu/2011/03/06/utam a csucsra

http://progpater.blog.hu/2011/03/31/imadni fogjatok a c t egy emberkent tiszta szi
vbol

http://progpater.blog.hu/2011/04/01/imadni fogjak a c t eqy emberkent tiszta sziv
bol 2

http://progpater.blog.hu/2011/04/03/elmondtam milliomezerszer 2

http://progpater.blog.hu/2011/04/03/a nyolcadik kilencedik labor

Az irasbeli és a szobbeli vizsgan barmi (jegyzet, konyv, forraskdod, szamitogép
mobiltelefon stb.) hasznalhatd! (Az irasbeli vizsgan beszélni viszont tilos.) Hiszen az
én feladatom az lesz, hogy eldontsem, jol felkészult programozoéval, vagy mennyire
felkészult programozoval allok szemben.
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Minimalis gyakorlati cél

A hallgato tudja modositani a bevezetd Qt példakat:
svn co svn://hallg.inf.unideb.hu:2005/bevezetes
(az elsoQt/{Frak|Sejtauto|GenAblak|masodikQt/{Frak...}...})
llletve az LZW fas példakat (legalabb z1.cpp, z3.cpp, z6.cpp)
(elsoC++/ziv)

Az svn tarolo eléerése kapcsan:


http://progpater.blog.hu/2011/02/05/az_elso_labor/fullcommentlist/1

1)
2)
3)
4)
5)
6)

7)

Minimalis elméleti cél

Masolo konstruktor, masolo ertékadas

Fuggveny, operator tulterhelés

Oroklédés, a Liskov-féle helyettesitési elv

Virtualis fuggvények, polimorfizmus

C és C++ Osszehasonlitasa

Dinamikus tarkezelés attekintése: a malloc()-tol a new-ig (a
tobbdimenzids példakon at is), példat mutatva a memoria szivargasra
A védendd C++ forras ismerete:


http://progpater.blog.hu/2012/04/10/imadni_fogjak_a_c_t_egy_emberkent_tiszta_szivbol_4
http://progpater.blog.hu/2012/04/10/imadni_fogjak_a_c_t_egy_emberkent_tiszta_szivbol_4

Visszatekintés: példanyositas

Osztaly peldany; (példany a veremben)

peldany.metodus();

Osztaly *peldany; (példany a halmon)
peldany = new Osztaly();

peldany->metodus(); // (*peldany).metodus();

delete peldany;



#include <iostream>

class Verem

{
public:
Verem (int m =
{
sp = -1;
}
~Verem ()
{
delete[]wverem;
}
char pop ()
{

return verem|[sp--1:
ioid push (char c)
{ verem[++sp] = c;
int getMeret ()
{ return meret;

}

private:
char *wverem;
int meret;
int sp;

};

) :meret (m), verem (new char[m])

Masolo

konstruktor

int
main (int argc, char *argvl])

{

Verem v | y o

*

F

v.push ('07");
v.push ('17)

std::cout << v.pop () << std::endl;
std::cout << v.pop () << std::endl;

return 0 ;

std::cout << wv.getMeret () << std::endl;

nbatfai@hallg:~$ g++ verem.cpp -0 verem
nbatfai@hallg:~$ ./verem

1

0

512




class Verem

Masolo

public: t t
Verem (int m = ) :meret (m), wverem (new char[m]) k k
Ve ONSTruKtor
sp = -
-}
~Verem ()
H
delete[]wverem; int
-} main (int arge, char *argv[])
char pop () {

S
return verem[sp--]; Verem v ( ) »

e ' I Verem u(v);
void push (char c)

S v.push ('0'");
verem[++sp] = c; v.push ('1");
-}
int getMeret () std: :cout << wv.pop () << std::endl;
11 std: :cout << wv.pop () << std::endl;
} return meret; std: :cout << v.getMeret () << std::endl;
_ return
private: }
char #*verem;
int meret;
int sp;
"}




int
main (int argc,

o

Verem v )

Verem u = v;

v.push ('07");
v.push ('17);

char *argv[]) MéSOIé
konstruktor

std: :cout <<
std: :cout <<
std: :cout <<

return

[morpheus@zion morpheus]$ g++ vereml.cpp -0 verem
[morpheus@zion morpheus]$ ./verem

1

0

512

Szegmens hiba

nbatfai@hallg:~$ g++ vereml.cpp -0 verem
nbatfai@hallg:~$ ./verem

1

0

512

*** glibc detected *** ./verem: double free or corruption (top):
0x0000000000602010 ***

flib/libc.s0.6[0x7f20feb20928]




int
main (int argc, char *argv([])

o

Verem v )
Verem u = v;

v.push ('07");
v.push ('17);

std: :cout << v.pop () << std::endl;
std::cout << v.pop () << std::endl;

std: :cout << wv.getMeret () << std::endl;

Masolo
konstruktor

return
}
v.verem
\ 0. 1. 2. 511.
> char char char char

tar

[

u.verem



void

ertekSzerint (Verem verem)

{
verem.push ('0") ;
verem.push ('1") ;

std: :cout << wverem.pop ()} << std::endl;
std: :cout << verem.pop (} << std::endl;

std: :cout << wverem.getMeret () << std::endl;

Sekély
masolas

}
int
main_J{int arcc char _*armrl[1)
{
v
e
4 Vv.verem
W
0. 1. 2. 511.
s
s \/> char | char | char char tar

I

} verem.verem




class Verem
{
public:
Verem (int m =
{
sp = -
}

Verem (Verem& v) :meret (v.meret), verem (new char[v.meret])

{

sp = vV.sp’

for (int i = r 1 < v.meret; ++1)
wverem[i] = wv.wverem[1i] ;
}
~Verem ()
{
delete[]wverem;
}
char pop ()
{
return verem[sp--1:
}
void push (char c)
{
verem[++sp] = c;
}
int getMeret ()
{
return meret;
}
int getDarab ()
{
return sp +
}

private:

char *verem;
int meret;
int sp;

}

) imeret (m), verem (new char[m])

wold
ertekSzerint (Verem wverem)

{

verem.push ('27) ;
wverem.push ('37);
while (verem.getDarab ())

std: :cout << wverem.pop () << std::endl;

}
int
main (int argc, char *argvl])
{
Verem v ( )
v.push ('07) ;
v.push ('17);
ertekSzerint (v) ;
while (v.getDarab (})
std: :cout << v.pop () << std::endl;
return
}




class Verem
{
public:

Verem (int m = ) imeret (m), verem (new char[m])

{

sp = -1;
}
Verem (Verem& v) :meret (v.meret), verem (new char[v.meret])

{

sp = vV.sp’

for (int i
wverem[i]

;1 < v.meret; ++i)
v.verem[i] ;
}
~Verem ()
{
delete[]verem;
}
char pop ()
{
return verem[sp--1:

b

void push (char c¢)

Mely
masolas

nbatfai@hallg:~$ g++ verem4.cpp -0 verem
nbatfai@hallg:~$ ./verem
3

OPFRPLPOFLDN

AT T L=F = =T Sa=T 11 9

int meret;
int sp;
}:

wold
ertekSzerint (Verem wverem)

{

verem.push 27
I3I

(r27);
verem.push ( )

while (verem.getDarab ())

std: :cout << wverem.pop () <<

+

int
main (int argc, char *argvl])

{
Verem v | )

v.push (07} ;
v.push ('17);

ertekSzerint (v) ;

while (v.getDarab ())
std: :cout << v.pop () << std:

return




Verem (Verem& v) :meret (v.meret), verem (new char|[v.meret])

v masolas

for (int i
wveraem[i]

r i< v.meret; ++1i)
v.wverem[i] ;

verem.verem

\ 0. 1. 2. 511.
\ IOI Ill 121 13) o Char. ta'r

v.verem

\ 0. 1. 24 511.

N ‘0 1’ char char tar




Hinclude <iostream>
H#include <stack>

std::stack
main (int argc, char *argv(])

{

std: :stack <char> v

v.push ('07");
v.push ('1");

std: :cout << wv.size () << std::endl:
std: :cout << wv.top () << std::endl;

v.pop ()
std::cout << wv.top () << std::endl;

v.pop ()’
std: :cout << wv.size () << std::endl:;

return

nbatfai@hallg:~$ g++ verem5.cpp -0 verem
nbatfai@hallg:~$ ./verem
2

1
0
0




{

std: :stack < char >v;

v.push ('07");
v.push ('1");

std: :stack < char >u = v;
u.pop ()

std: :cout << wv.size () << std::endl:
std: :cout << u.size () << std::endl:

return

r
Hinclude <iostream> Mely

H#include <stack>

:12:.11 (int argc, char *argvl[]) maso

nbatfai@hallg:~$ g++ verem6.cpp -0 verem

nbatfai@hallg:~$ ./verem
2

1




void ertekSzerint (std::stack <char> wverem)
{ maso

verem.push ('2") ;
std: :cout << wverem.size () << std::endl;

}
int
main (int arge, char *argvl[])

{

std: :stack < char >v:

v.push ('07);
v.push ('17);

ertekszerint (v) ;

std: :cout << wv.size () << std::endl;

return

#$include <jiostream> M r I
#include <stack> e y

} nbatfai@hallg:~$ g++ verem7.cpp -0 verem
nbatfai@hallg:~$ ./verem

3

2




Ismétlés: laborkartya

Lefordul? Ha igen, mennyit ir ki?

finclude <stdio.h> [morpheus@zion morpheus]$ g++r.c -0 r
int [morpheus@zion morpheus]$ ./r
main (void) a=9
{

int a =

int *ap = &a: _

int &ar = a; Inta=>5;

int *ap2 = &ar; int &ar = a:

tta: int &arr = ar; sekély masolas

++alr;
++*ap ;
=7

++ar; =

++*ap2;

printf ("a=:=d\n'", a):

return
}




Sekély
inta =5 masolas

Int &ar = a;
Int &arr = ar:;
++arr;
a="?
ar
\ int a

char tar

arr



Verem& operator=(Verem& V)
{

sp = V.sp;
meret = wv.meret:;

for (int i
ujverem[i]

v.verem[i] ;

delete [] wverem;
verem = ujverem;

return *this;

char *ujwverem = new char[v.meret]

i < wv.meret:;

++1)

nbatfai@hallg:~$ g++ verem9.c
nbatfai@hallg:~$ ./verem
u: 1

u: 0
v:l
v: 0

main (int arge, char *argv[])
{

Verem v ( Y :

v.push ('0");
v.push ('17");

Verem u;

u.push ('27);
u.push ('3");

u=v;

while (u.getDarab ())
std::cout << "u: " << u.pop

while (v.getDarab ())
std: :cout << v

() << std::endl;

" << wv.pop () << std::endl;




Masolo
értékadas
v.verem
\ 0. 1. 511.
N Y Q' char tar
u.verem
k 0. 1. 511.
| > 2 | 3 char tar
0. 1. 511.
~ oo [ char tar




A masolo ertekadas (és masolo
konstruktor) letiltasa

class SoccerAgent {
public:
friend class BasicClient;

protected:
f/1 Interface to the rcssserver
BasicClient * M_client;

private:

SoccerAgent( const SoccerAgent & );
SoccerAgent & operator=( const SoccerAgent & );

public:

f*!
nothing to do. just set NULL to M client
*/
SoccerAgent();




this, *this

Sejtszal::Sejtszal (hool ***racsok, int szelesseg, 1nt magassag, 1nt varakozas, Sej

{

vold Frakablak: :mouseReleaseEvent (OMouseEvent* ewvent) |

if (szamitasFut)
return;y

szamitasFut = tCrue;

double dx = (b-a)/szelesseqg;
double dy = (d-e¢) /magassag:

double a = this->a+x*dx;
double b = thiz-rat+x*dx+tmx*dx;
double e = this->d-y*dy-my*dy:
double d = this->d-y*dy;

this—-»>a = a:
thisz->b = b;
this-»>¢ = ¢}
thiz->d = d;

delete mandelbrot:;
mandelbrot = new Frak8zal{a, b, c, d, szelesseg, magassag, iteraciosHatar, thiz);

mandelbrot->starti{):

update () ;




this, *this

int
class BinFa main ()
{ {
public: BinFa binFa;
BinFa () :csomopont(0), gyoker(0) {} std: :string s;
void operator<<(std::string s) while (std::cin >> s)
{ {
int e; binFa << s;
}
if (csomopont == NULL) {
csomopont = new Csomopont (s);
gyoker = csomopont;
} else if ((e = csomopont->tartalma().compare(s)) == 0) {
csomopont->novel () ;
} else if (e > 0) |
if (csomopont->balra() == NULL) {
csomopont->balra (new Csomopont (s));
} else {
csomopont = csomopont->balraf() ;
*this << s
}




Verem& operator=(Verem& v)

{

char *ujverem = new char[v.meret]

sp = V.sp’
meret = v.meret:;

for (int i = 0; i < wv.meret; ++1i)

ujverem[i] = v.verem[i]

delete [] wverem;
verem = ujverem;

return *this:;

this, *this

main (int argc, char *argv[])

{

Verem v }

v.push ('0");
v.push ('1");

Verem u;

u.push ('27);
u.push ('37);

u=v;

while (u.getDarab ())

std::cout << "u: " << u.pop () << std::endl;

while (v.getDarab ())

std: :cout << "v: T << w.pop () << std::endl;

verem
\ 0. il Sl
S~ ‘3’ char
verem=ujverem
0. 1 511.
‘0’ 1’ char

tar




this,

Verem* vp = &v;,

&v

i

this, tagfuggvényen belul

*this

&v

Pt — g

tar

verem:ujverem\
0.

i 511.
\\A ,2, 131 Char
Ix 511.
‘0’ 1’ char

tar




PolarGen

00, UML

- nincsTarolt : bool
- tarolt : double

LZWEBinFa

+ PolarGen()
4+ ~ PolarGen()
+ kovetkezol) : double

- gyoker : Csomopont
- fa . Csomopont*
- melyseq : int

+ LZWBinFal()

+ ~ LZWBinFal)

+ operator <<(b : char)

+ kiir()

+ szabadit()

- LZWBinFal : const LZWBinFa&:)

- operator =( : const LZWBInFa&) : LZWBIinFa&
- kiirfelem : Csomopont*)

- szabadit(elem : Csomopont*)




OMG UML: vizualis modellezé nyelv

UML (OMG Unified Modeling Language) OO elvii modellezés
http://www.omgq.org/technology/documents/modeling spec catalog.htm#UML

(Felépités és mikodés modellezésére)

Projektmunka
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http://www.omg.org/technology/documents/modeling_spec_catalog.htm

class Veren

{

public:
Verem (int m = 1024):meret (m),

{

Verem (Verem& v):meret (v.meret), verem (new char[v.meret])

sp = -1;
}
{
5p = V.5p;
for (int L =0; 1 < v.meret;
verem[1] = v.verem[1];
}
~Verem ()
{
delete[]verem;
}

Verem& operator=(Verem& v)

{

verem (new char[m])

++1)

char *ujverem = new char[v.meret];

Sp = V.sp;
meret = v.meret;

for (int 1 =0; 1 = v.meret;
ujverem[i] = v.verem[1];

delete [] verem;
verem = ujverem;

return *this;

}
char pop ()
{
return verem[sp--];
}
vold push (char c)
{

verem[++sp] = c;

}

++1)

int getMeret ()
{ return meret;
int getDarab ()
{ return sp + 1;

}

private:
char *verenm;
int meret;
int sp;

¥

Osztalydiagram

Verem
- verem : char#
- meret : int
-sp:int
+ Veremim : int)
+ Veremiv : Veremé)
+ ~ Vereml)
+ operator =(v : Verem&) : Verem&
+ popl) : char
+ pushic : char)
+ getMeret() : int
+ getDarab() : int




[ I 4

Asszociaciok, aggregacio

és kompoazicid

LZWBinFa

- fa : Csomopont*

- melyseq : int

# gyoker : Csomopont
# maxMelyseq : int

-balMulla | 0..1
-jobbEgy| 0..1

Csomopont

+ LZWEBinFal)

+ operator =<(b : char)

+ kdir() - int

+ szabadit()

- LZWBinFal : const LZWBIinFa&)

- operator =( : const LZWBInFa&) :

- kiirlelem : Csomopont¥*)
- szabadit(elemn : Csomopont*)

LZWEBinFa&

- betu : char
- balMulla : Csomopont*
- jobbEgy : Csomopont#

-fa

#Fqyoker

+ Csomopont(b : char)

+ ~ Csomopont()

+ nullasGyermek() : Csomopont*

+ egyesGyermek() : Csomopont*

+ ujNullasGyermek(gy : Csomopont*)
+ ujEgyesGyermekigy : Csomopont®)
+ getBetu() : char

- Csomopont( : const Csomoponté)

- operator =( : const Csomopont&) : Csomoponté&:




Modellezés

,Valosag” Modell

LZWBinFa

- gyoker : Csomopont
- fa : Csomopont*
- melyseq : int

+ LZWBinFal()

+ ~ LZWBinFal)

+ operator <<(b : char)

+ kiir()

+ szabadit()

- LZWBIinFa( : const LZWBIinFaé&)

- operator =( : const LZWBinFa&) : LZWBinFa&
- kiirfelem : Csomopont*)

- szabadit(elem : Csomopont*)




#fndef LZWBINFA_H
#define LZWBINFA_H

#include <iostream=

class LZWBinFa
{
public:
LZWBinFa (): fal&gyoker) {}
~LZWBinFa () {}
vold operator<<(char b);
vold kiir (void);
vold szabadit (void);

private:
class Csomopont

{
public:

Csomopont (char b = Y:betu (b}, balNulla (8), jobbEgy (0} {};

~Csomopont () {};

Csomopont *nullasGyermek () const {return ballulla;}
Csomopont *egyesGyermek () const {return jobbEgy;}
vold ujNullasGyermek (Csomopont * gy) {balhulla = agy;}
vold ujEgyesGyermek (Csomopont * gy) {jobbEgy = gy}

private:
friend class LZIWBinFa;
char betu;
Csomopont *balNulla;
Csomopont *jobbEgy;
Csomopont (const Csomopont &);
Csomopont & operator=(const Csomopont &);

b

Csomopont gyoker;
Csomopont *fa;
int melyseq;

LZWBinFa (const LZWBinFa &);
LZWBinFa & operator=(const LZWBinFa &);

vold kiir (Csomopont* elem);
vold szabadit (Csomopont * elem);

¥

#endif // LZWBINFA_H

vold LZWBinFa: : kiir (void)

{
melyseg = 0;
kiir (&gyoker);
}
vold LZWEBinFa::szabadit (void)
{
szabadit (gyoker.jobbEgy);
szabadit (gyoker.balNulla);
}

vold LZWBinFa::kiir (Csomopont* elem)
{
if (elem = NULL)
{
++melyseq;
kiir (elem-=jobbEgy);
// ez a postorder bejarashoz képest
/f 1-el nagyobb mélység, ezért -1
for (int i = 0; 1 < melyseq; ++1)




Oroklédés

Szulo Param
# p : Param #p |-N- int
# pp : Param* - + Parami(n : int)
+ Szulo() + ~ Param{)
+ ~ Szulol) #PP + getParam() : int
+ tulterhelt() : int 0..1 | + setParamin : int]
+ tulterhelt{a : int) : int
N

Gyermek Param2
- p2 : Param2 p2 I np : int*
- p2p : Param?2* - + Param2in : int)
+ Gyermek(} + ~ Param2()
+ ~ Gyermek() {}_______—pﬂz_ + getParam() : int
+ tulterhelt() : int + setParamin : int)
+ tulterhelt{a : int) : int 0.1, Param2(p : Param2&)

- operator =(p : Param2&) :

Param2 &




Oroklédés

class Param
{
public:

Param (int n = 42):n (n){std::cout =< "K:Param " == n << std::endl =< std::flush;}

~Param (){std::cout << "D:Param" =<=< std::endl << std::flush;}

int getParam () const {return n;}

void setParam (int n){this-=n =n;}

private:
int n;

b

class Param2

{

public:
Param2 (int n = 42): np (new int(n)){std::cout << "K:Param2 " << n << std::endl << std::flush;}
~Param2 () {delete np; std::cout=<"D:Param2 " << std::endl << std::flush;}
int getParam () const {return *np;}
vold setParam (int n){*this-=np =n;}

private:

int *np;
Param2 (Param2& p);
Param2& operator=(Paramz& p);

;




Oroklédés

class Szulo
{
public:

Szulo (): pp (&p){std::cout == "K:5zulo " =< pp =< std::endl =< std::flush;}

~S5zulo () {std::cout << "D:Szulo" == std::endl <= std::flush;}

virtual int tulterhelt () const {std::cout =< "Szulo::tulterhelt" =< std::endl =< std::flush; return p.getParam();}

int tulterhelt (int a) const {std::cout == "Szulo::tulterhelt2" << std::endl =< std::flush; return a*p.getParam();}
protected:

Param p;

Param* pp;

¥

class Gyermek : public Sz]ilo
{
public:

Gyermek (): Szulo (), p2p (&p2) {std::cout =< "K:Gyermek " =< pp =< std::endl =< std::flush;}

~Gyermek () {std::cout =< "D:Gyermek" =< std::endl =< std::flush;}

int tulterhelt () const {std::cout =< "Gyermek::tulterhelt" =< std::endl =< std::flush; return pZ.getParam(};}

int tulterhelt (int a) const {std::cout =< "Gyermek::tulterhelt2" =< std::endl =< std::flush; return a*p2.getParam(
private:

Param2 p2;

Param2* p2p;
i




Liskov féle helyettesitési elv

Barbara Liskov: Aata Abstraction and Hierarchy, OOPSLA '87 Addendum to
the proceedings on Object-oriented programming systems, languages and
applications (Addendum) ACM New York, NY, USA, 1987.
http://portal.acm.org/citation.cfm?doid=62138.62141

Liskov Substitution Principle (LSP)

3.3. Type Hierarchy

A type hierarchy is composed of subtypes and supertypes. The intuitive idea of a subtype is one whose
objects provide all the behavior of objects of another type (the superiype) plus something extra. What 1s
wanted here is something like the following substitution property [6]: If for each object 0, of type S there
is an object o, of type T such that for all programs P defined in terms of T, the behavior of P is

unchanged when o, is substituted for o,, then S is a subtype of T. (See also [2, 17| for other work in this

1
area.)



http://portal.acm.org/citation.cfm?doid=62138.62141

Liskov féle helyettesitési elv

fgv(T t)

Tt Ss
fgv(t) fgv(s)



Polimorfizmus

volid fgv(5zulo & szulo) {

szulo. tulterhelt();

}

int

main (int argc, char *argv[])

{
Szulo sz;
sz, tulterhelt();
fgvisz);

Gyermek gy;
gy.tulterhelt();
fgv(ay);

Szulo * szp = new Gyermek();
szp-=tulterhelt();
fgv(*szp);

delete szp;

return 0,




K:Param 42

K:Szulo 0x7fff1600ed30
Szulo::tulterhelt
Szulo::tulterhelt
K:Param 42

K:Szulo 0x7fff1600ed10
K:Param2 42
K:Gyermek 0x7fff1600ed10
Gyermek::tulterhelt
Szulo::tulterhelt
K:Param 42

K:Szulo 0x152d030
K:Param2 42
K:Gyermek 0x152d030
Szulo::tulterhelt
Szulo::tulterhelt
D:Szulo

D:Param

D:Gyermek

D:Param?2

D:Szulo

D:Param

D:Szulo

D:Param

volid fgv(5zulo & szulo) {

szulo. tulterhelt();

}

int

main (int argc, char *argv[])

{
Szulo sz;
sz, tulterhelt();
fgvisz);

Gyermek gy;
gy.tulterhelt();
faviay);

Szulo * szp = new Gyermek();

szp-=tulterhelt();
fov(*szp);

delete szp;

return 0;

K:Param 42

K:Szulo Ox7fff40f38fb8
Szulo::tulterhelt
Szulo::tulterhelt
K:Param 42

K:Szulo Ox7fff40f38f88
K:Param2 42
K:Gyermek 0x7fff40f38f88
Gyermek::tulterhelt
Gyermek::tulterhelt
K:Param 42

K:Szulo 0x1c7b038
K:Param2 42
K:Gyermek 0x1c7b038
Gyermek::tulterhelt
Gyermek::tulterhelt
D:Szulo

D:Param

D:Gyermek

D:Param?2

D:Szulo

D:Param

D:Szulo

D:Param



Virtualis fuggvények

class Szulo
{
public:
Szulo (}): pp (&p){std::cout << "K:5zulo " << pp << std::endl << std::flush;}
~§zulo () {std::cout =< "D:Szulo" =< std::endl =< std::flush;}
virtual int tulterhelt () const {std::cout =< "Szulo::tulterhelt" << std::endl << std::flush; return p.getParam(};
int tulterhelt (int a) const {std::cout << "Szulo::tulterhelt2" =< std::endl =< std::flush; return a*p.getParam(};
protected:
Param p,;
Param* pp;

}J

o

class Gyermek : public Sz|ilo
{
public:

Gyermek (): Szulo (), p2p (&p2) {std::cout =< "K:Gyermek " =< pp =< std::endl =< std::flush;}

~Gyermek () {std::cout =< "D:Gyermek" =< std::endl =< std::flush;}

int tulterhelt () const {std::cout =< "Gyermek::tulterhelt" =< std::endl =< std::flush; return p2.getParam();}

int tulterhelt (int a) const {std::cout =< "Gyermek::tulterhelt2" << std::endl << std::flush; return a*p2.getParam()
private:
Param2 p2;
Param2* p2p;
b




C és C++ osszehasonlitasa

Mar szert tettink annyi tapasztalatra, hogy megtegyuk az els6 0sszehasonlitasokat.

C C++

Dinamikus tarkezelés

malloc/free new/delete



C

Ismétlés (2. ea.): Mutatdk és tobbdimenzids tombok

char **dinamikus_tomb

< — 5
I I if ((dinamikus_tomb = (char *¥) _tar
malloc (sorok szama * sizeof (char *)}) == NULL)
{
per] for (int 1 = 0; 1 < sorok szama; ++1i)
exit {
( } oszlopok szama = i + 1;
\ AW if {{dinamikus_tomb[i] = (char #*)
char C malloc (oszlopok szama * sizeof (char))) == NULL)
{
perror (''memoria'’);
exit {EXIT_FAILURE} ;
}
N char X

dinamikus_tomb[1][1]
*(dinamikus_tomb[1]+1)
*(*(dinamikus_tomb+1)+1)

dinamikus tomb[1]+1
*(dinamikus_tomb+1)+1



C++

Ismétlés (5. ea.): a Conway-féle életjatékunkbdl
Dinamikus memadriakezelés (malloc()-os ismétlé abra)

bool **racsok

/ bool ** bool **

\ I | | | | | | | | 1 I I | | | | | | | | 1 I ,
| I I | | I I | tar
racsok[0]

racsok = new bool**[2] :
racsok[0] = new bool*[magassadg] ’
for(int i=0; i<magassag; ++1)
racsok[0] [i] = new bool [szelesseq]:
racsok[l] = new bool*[magassaq] ’
for(int i=0; i<magassag; ++1)
racsok[1][i] = new bool [szelesseq]:
racsok[0][1]
0. 1. 2. magassag-1
N bool* | bool* | bool* bool* tar
™ bool [ bool [ -+ bool bool | bool [ -+-] bool | tar

0. 1. szelesseg-1



C és C++ osszehasonlitasa

Mar szert tettink annyi tapasztalatra, hogy megtegyuk az els6 0sszehasonlitasokat.

C C++

Tipusok
referencia
Hinclude <stdio.h> . .
Hinclude <stdio.h>
void id
csere (int *a, int *b) Vol . .
| ¢sere (int &a, int &b)
*a = *a - *b; H
*b = *a + *b; a=a-by
k3 = *h - *3° b=a+b;
) ' a=bhb-a
"}
int i nt
main (void) e .
» main (void)
int a=5, b= 7; X int _ b =
Paraméteratadas, " *~ 7' ° 7
csere (&a, &b}’ b)
printf ("a=:d b=:d\n'", a, b); csere (a, b);
printf (""a==d b==d\n", a, b);
return
Y return
"}

referencia szerint



* const *

Mar szert tettink annyi tapasztalatra, hogy megtegyuk az els6 0sszehasonlitasokat.

dp doubled =2.71
\w// double tar
double * const dp = &d,;
*dp = -*dp;
dp doubled =2.71
double * e double tar
AR i
dp

const double * dp = &d;

*dp x -*dp;

T100: const double * const dp = &d;



Labor

Qt

http://progpater.bloq.hu/2011/02/26/tan csodallak amde nem ertelek de kepzete

m heqgyvolgyedet bejarja

Parancssorbdl igy épitheted, futtathatod:

[norkbifsgu Frak]s 1s -1

dzszesen Z8
—EW-rW-r——.
—EW-rW-r——.
—EW-EW-L——.
—EW-rW-L——.
—EW-rW-E——.
[norbi@sgu
[norbi@sgu
[norkbilsgu
[norbidsgu

N

1

norhi
norbhi
norbi
norhi
norhi

norkhi 2917 febr
norkhi 626 febr
norkbi 4750 febr
norkhi 799 febr
norki 14083 febr

Frak]i gmake-—gtd -project
Frak]i gmake-gtd Frak.pro
Frak]s make

Frak]$.fFrak

27
27
27
27
27

12
12
13
13
13

.46
.53
1
.54
.46

frakablak.cpp
frakshlak.h
frakszal.cpp
frakszal.h
main.cpp

0 frakablak.cpp - Frak - Ot Creator

File Edit Build Debug

Toals

Help

-

Window  Help

“®H X € »

t 4 m Frak
Q‘ m Frak.pro
Welcome 4 |y Headers
E |ﬂ frakablak.h
. |i] frakszal.h
Eifl 4 . Sources
% =3 frakablak.cpp
* €+ frakszal.cpp
& main.cpp
Debug
N
Projects
@

126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143

frakablak.cpp -

4 Frakablak:

delete mandelbr
mandelbrot = ne
mandelbrot->stal

update();
¥

4 void Frakablak: :key
{

if {szamitasFut)
return;

if {(event->key(

iteraciosHa

szamitasFut = {

http://gt.nokia.com/downloads/



http://progpater.blog.hu/2011/02/26/tan_csodallak_amde_nem_ertelek_de_kepzetem_hegyvolgyedet_bejarja
http://progpater.blog.hu/2011/02/26/tan_csodallak_amde_nem_ertelek_de_kepzetem_hegyvolgyedet_bejarja
http://qt.nokia.com/downloads/

Labor

Qt
http://progpater.blog.hu/2011/02/26/tan csodallak amde nem ertelek de kepzete
m hegyvolgyedet bejarja

i
sza (1. magassag, 1n. *sor, 1n.L meret)

for{int i=0; i<meret; ++1i) |
ORglh szin = gqRgb({Z55-sor[i] %64,
2hh-sor[i] %128,
Zbhh-sor[i] ):
fraktal->setPixel (i, magassag, szin);

t
update () ;



http://progpater.blog.hu/2011/02/26/tan_csodallak_amde_nem_ertelek_de_kepzetem_hegyvolgyedet_bejarja
http://progpater.blog.hu/2011/02/26/tan_csodallak_amde_nem_ertelek_de_kepzetem_hegyvolgyedet_bejarja

Qt API doksi

http://doc.gt.nokia.com/4.7-snapshot/index.html

YIGA

wol1ld F&akﬁbi&ku

for{int i=0; i<meret; ++1i) |

e % ORglh szin = gqRgb({Z55-sor[i] %64,

?.g private: 2bb-sor([i]%1lis,

> oImage* fraktal: ZEb-gor[i] :

' W fraktal->setPixel (i, magassag, szin);

—_

update () ;



http://doc.qt.nokia.com/4.7-snapshot/index.html
http://doc.qt.nokia.com/4.7-snapshot/index.html
http://doc.qt.nokia.com/4.7-snapshot/index.html

Qt API doksi

http://doc.gt.nokia.com/4.7-snapshot/index.html

void setColorCount { int coforZount

void setColorTable { const Q¥ector<QRgb= cofors )

void setDotsPerMeterX [ int x )

void setDotsPerMetery { int v 3

void setOffset ( const QPoint & offset )

void setPixel { const QDoint & socition, uint index_or_rgb )

@Etpixel { int x, int ¥, wint J'ndex_or@

void sefTeRL | oo et ey, const QString & fext )

http://doc.at.nokia.com/4.7-snapshot/gimage.htmi

Akar magyarul is!

http://developer.gt.nokia.com/wiki/Roevid utmutato a Ot programozashoz
http://developer.qt.nokia.com/wiki/Getting Started Programming with OML in Hu
ngarian



http://doc.qt.nokia.com/4.7-snapshot/index.html
http://doc.qt.nokia.com/4.7-snapshot/index.html
http://doc.qt.nokia.com/4.7-snapshot/index.html
http://doc.qt.nokia.com/4.7-snapshot/qimage.html
http://doc.qt.nokia.com/4.7-snapshot/qimage.html
http://doc.qt.nokia.com/4.7-snapshot/qimage.html
http://developer.qt.nokia.com/wiki/Roevid_utmutato_a_Qt_programozashoz
http://developer.qt.nokia.com/wiki/Getting_Started_Programming_with_QML_in_Hungarian
http://developer.qt.nokia.com/wiki/Getting_Started_Programming_with_QML_in_Hungarian

Rajzolas

vold Frakablak: :paintEvent (QPaintEvent*) {
QPainter gpainter{this):;
gpainter.drawImage (0, 0, *fraktal):

R el N | A

A r

-

‘Qi Ot Reference Documentation

Search index:

APl Lookup

» Class index

» Function index

» Modules

> Mamespaces

» Global Declaratig
» QML elements

Qt Topics
» Programming wit]
ot

» Device Uls 2 Of
ik

» UL Design with

» Cross-platform 3
Platfarm-specifid

» Platfarm-specifig

nfo

Detailed Description

The QPainter class performs low-level painting on widgets and other paint devices,

QPainter pravides highly optimized functions to do most of the drawing GUI programs require. It can draw ever
chords, It can also draw aligned text and pixmaps. Mormally, it draws in a "natural" coordinate system, but it c
operate on any object that inherits the QPaintDevice class.

The common use of QRainter is inside a widget's paint event: Construct and customize {e.q. set the pen or ths
QPainter object after drawing, For example;

vold SimpleExampleWidget: ipaintEvent (QPaintEvrent )
i
QPainter painter (this):
painter.setPeni(Qt: ::blue] ;
painter.setFont (QFont ("Arisl™, S0)):
painter.drawText (rect ()], Qt::ilignCenter, QL™ :

The core functionality of QPainter is drawing, but the class also provide sewveral functions that allows you to c
others that enable clipping. In addition you can control how different shapes are merged together by specifyin

The isActive) function indicates whether the painter is active. & painter is activated by the begin{) function 3
The end{) function, and the destructor, deactivates it.

Together with the GPaintDevice and QPaintEngine classes, QPainter form the basis for Qt's paint system. QPaiy




Egér és billentyl események

vold Frakablak: :paintEvent (QPaintEvent*) |
QPainter gpainter{this);
gpainter.drawImage (0, 0, *fraktal):
1if({!szamitasFut)
gpainter.setPen{QFen(Qt::white, 1))
gprainter.drawRect (x, v, mx, my)’

'

gpainter.end(};

}

protected:
vold paintEvent (QPaintEvent®);
vold mousePressEvent (OMouseEvent®)
vold mouseMoveEwvent (OMouseEvent®);
vold mouseReleaseEvent (OMouseEvent*);
vold keyPressEvent (QFKeyvEvent*);

vold FrakAblak::mousePressEvent (CMouseEvent* ewvent) |

J/ A nagyltandd kijeldlt terllletet bal felsd sarka:
X = event-=x();

v = event->y();

mx = 0;

my = 07

update () ;




Egér és billentyl események

vold Frakablak: :paintEvent (QPaintEvent*) |
QPainter gpainter{this);
gpainter.drawImage (0, 0, *fraktal):
1if({!szamitasFut)
gpainter.setPen{QFen(Qt::white, 1))
gprainter.drawRect (x, v, mx, my)’

'

prainter.end() ;

vold Frakablak::mouseMoveEvent (CMouseEvent* ewvent) |
/4 B nagyltandd kijeldlt terllet zzéleszege &3 magassaga:
mx = event->x() - x;

my = mx; // néegyzet alakl

update();




Egér és billentyl események

wold Frakablak: :mouseReleaseEvent (QMouseEvent* ewvent)

if (szamitasFut)
return;

szamitasFut = tCrue;

double dx = (b-a)/szelesseq:;
double dy = (d-e¢)/magassag;

double a = this->a+x*dx;
double b = this-ra+x*dx+tmx*dx;
double e = this->d-y*dy-my*dy:
double d = this->d-y*dy:

thiz-»a = a;

this->bh = b;
this->g = ¢
thisz->d = d;

delete mandelbrot;
mandelbrot = new FrakSzal(a, b, c, d, szelesseq,
mandelbrot->start():

update();

{

magassag,

iteraciosHatar,

this);




Egér és billentyl események

vold Frakablak: :keyPressEvent (QKeyEvent *ewvent)
{

if (szamitasFut)
return:

1f (event->key() == OQt::Key N)
iteraciosHatar *= Z;
szamitasFut = tCrue;

delete mandelbrot:;
mandelbrot = new FrakSzali{a, b, ¢, d, szelesseg, magassag, iteraciosHatar,

mandelbrot->start():;

this);




Mandelbrot nagyitasa

vold Frakablak::paintEve
QPainter qgpainterith
gpainter.drawImage (0
1f({!szamitasFut) {
painter.setPen|
gqrainter.drawRec

}

gpainter.end() ;




Labor

Visszatekintés: a halozati 16
http://progpater.bloq.hu/2011/03/06/halozati veqgyertek

if ((szemafor =
semget (ftok (7.7, -’-IZ}IPC_CREAT | S_IRUSR | S_IWUSR}} == -1)
{

perror (''semget') ;
exit (EXIT_FAILURE) ;
}

printf ('"szemafor: =d\n"", szemafor) ;

fflush (stdout) ;
if (semctl {szemafor}
{

perror (''semctl') ;
exit (EXIT_ FAILURE) ;



http://progpater.blog.hu/2011/03/06/halozati_vegyertek

Labor

Visszatekintés: a halozati 16
http://progpater.bloq.hu/2011/03/06/halozati veqgyertek

struct sembuf zar, nyit:;
Zar.sem num =

Zar.sem op = -
nyit.sem num =
nyit.sem op = 17

int olwvasott = read (kliens, buffer2, Y
write (kliens, buffer2, olwvasott)

if (semop (szemafor, &zar, 1) == -1)

{

perror (''semop') ;
exit (EXIT_ FAILURE) ;

t

++*{0sztott_memnria_ﬁerulet+ } o

if (buffer2[0] == "+7)
++*osztott memoria terulet;
else
--*osztott memoria terulet;



http://progpater.blog.hu/2011/03/06/halozati_vegyertek

Labor

Visszatekintés: a haldzati 16, DOS
http://progpater.blog.hu/2011/03/18/a hatodik hetedik labor

int

main (int arge, char *argv[])

{
int gyermekem pid:
int statusz;

for (int i=0; i<4d; ++1i)
if ((gyermekem pid } ==
{
kliens{argv[1l][0])};

}
else if (gyermekem pid > 0)

{
kliens (argv[1][0]1) :
wait (&statusz) ;

}

el se

{
exit(-1) ;
}

return 0;

exit (EXIT_ SUCCESS) ;

0)

. fork
kliens() w U / kliens()



http://progpater.blog.hu/2011/03/18/a_hatodik_hetedik_labor

BB

#define NOF_FROM 4
#define NOF TO 12

/* (state, read) -> */
int from[NOF_FROM] [2] = {
{0, 0},

{0, 1},

{1, 0},

{1, 1}

b

/* -> (state, write, move) */
int to[NOF_TO][3] = {

{0, 0, 0},
{0, 0, 1},
{0, 0, 2},
{0, 1, 0},
{0, 1, 1},
{0, 1, 2},
{1, 0, O},
{1, 0, 1},
{1, 0, 2},
{1, 1, 0O},
{1, 1, 1},
{1, 1, 2}

Részletek: 1.,2. eldadas és http://arxiv.org/abs/0908.1159



http://arxiv.org/abs/0908.1159

BB

/* A T. machine */
int machine[HDF_FRDH][E];

/* The Tape of the Machine */
#define NOF _CELLS 4096

int tape[NOF_CELLS] ;

int tapei;

/* The State of the Machine */
int state;

#define MAX STEPS 1000

int
nof_pnes ()

{

int nof = 0, 1i;

for (i = 0; i < NOF_CELLS; ++1)
if (tapel[i] == 1)
++nof ;

return nof :

}

Részletek: 1.,2. eldadas és http://arxiv.org/abs/0908.1159
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BB

/* Simulates Machines which are containing n rule(s) */
int
simulate (int nof, ...)
{
va list wvap;
int i, £, t, s, r;

va_start (wvap, nof) ;

for (i = 0; i < nof; ++i)
{
f = va_arg (vap, int);
t = va_arg (vap, int);

from[£][0] ;
from[f][1]:

machine[i] [0]
machine[i] [1]

machine[i] [2] to[t] [0];
machine[i] [3] to[t][1]:;
machine[1] [4] tol[t]l([2];

}

va_end (vap) ;

Részletek: 1.,2. eldadas és http://arxiv.org/abs/0908.1159
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;

for (i =0; 1 < HDF_CELLS; ++1)
tapel[i] = 0;
tapei = NOF_CELLS ] 2
state = 0;
for (s = 0; s < MAX STEPS; ++s)
{
r=-1;
for (i = 0; i < nof; ++i)
{
if (machine[i] [0] == state && machine[i][1l] ==
{
r = 1i;
break:;
}
}
if (r == -1) //halt
return nof ones () ;
else
{
state = machinel[r][2];
tape[tapei] = machinel[r] [3];
tapei += (machine[r][4] - 1) ;
}

H

return -1:;

tape[tapei])

Részletek: 1.,2. elbadas és http://arxiv.org/abs/0908.1159

BB
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BB

// Simulate Machines containing 1 rule

// Simulate Machines containing 2 rules

// Simulate Machines containing 3 rules

// Simulate Machines containing 4 rules
for (i = 0; 1 < NOF_FROM; ++1i)
for (j = i+l; j < NOF_FROM; ++3])
for (k= 3+1; k < NOF_FROM; ++k)
for (1 = k+l; 1 < NOF_FROM; ++1)

for (m=0; m< NOF_TO; ++m)
for (n=0; n < NOF_TO; ++n)

|| for (x 0; x < NOF_TO; ++X)
for (y = 0; y < NOF_TO; ++y)
if ((h = simulate (4, i, m, j, n, k, %X, 1, y)) > max ones)
{
> | max ones = h;

printf ("Number of 1's is ", max_ones) ;
print (4, i, m, j, n, k, %, 1, vy):

}

printf ("The BB (2) Computing is over.'") ;
return 0;

Részletek: 1.,2. eldadas és http://arxiv.org/abs/0908.1159
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nbatfailhpserver:~/BB/2> ./bb2
Number of 1's is 1

(0, 0)->(0, 1, 1)

Number of 1's is 2

(0, 0)->(1, 1, 0)

(L, 0)->(0, 1, 1)

Number of 1's is 3

(0, 0)->(1, 1, 0)

(0, 1)->(0, 1, 2)

(L, 0)->(0, 1, 1)

Number of 1's is 4

(0, 0)->(1, 1, 0)

(0, 1)->(1, 1, 2)

(L, 0)->(0, 1, 2)

The BB(2) Computing is over.nbatfaifihpserver:~/BB/2>

Részletek: 1.,2. eldadas és http://arxiv.orq/abs/0908.1159
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Laborkartyak

Lefordul? Ha igen, mit ir ki? S miért?

$include <stdio.h>

int
main (void)
{

int a =

int& ar = a;
int& arr = ar;
++arr;

printf ("a=:=d\n'", a):;

return




Laborkartyak

Lefordul? Ha igen, mit ir ki?

Hinclude <iostream>
Hinclude <vector>

int
main (int argc, char *argvl])

{

std: :wvector <char> v(2):

v[i0] = v[1] = v[Z] ="a’";

return

Lefordul?

std: :cout << v[l] << std::endl;

int
main (int argc, char *argvl])

{
Verem v ( ) ;

v.push ('07);
v.push ('17);

std: :cout << v[l] << std::endl:;
std: :cout << v[0] << std::endl;

return




Laborkartyak

Lefordul, ha a jobb oldal is tagja a sajat verminknek?

int
main (int argc, char *argvl])

{

Verem v ( ) ;

v.push ('07");
v.push ('17);

std: :cout << wv[l] << std::endl;
std: :cout << w[0] << std::endl:;

return

char& operator[] (int i) {
return verem[i] ;

}




Laborkartyak

Lefordul? Ha igen, mit ir ki?

Lefordul? Ha igen, mit ir ki?

$#include <iostream>
Hinclude <vector>

int* tomb (int meret) {

return new int[meret]:;

}
int
main (int argc, char *argv([])

{
int* £t = tomb (10) ;

t[el] =

std: :cout << t[c] << std::endl;

delete [] t:

return

}

{

#include <iostream>
Hinclude <vector>

int* tomb (int meret) {

int* t = new int[meret]:
return t;

int
main (int argc, char *argv(])

int* £t = tomb (1L0) ;

t[e]l =

std: :cout << t[6] << std::endl;
delete [] t;

return

Mi a kilonbség?




Laborkartyak

Mit mondanal errdl a kodrol?

Mit mondanal errol a kodrol?

#include <iostream>
Hinclude <vector>

int* tomb(int meret) {
int* tl1 = new int[meret];
int* £t2 = new int[meret]:;

return t2:;

}

int

main (int argc, char *argv[])

{
int* t = tomb (10} ;

t[e]l =

std: :cout << t[6] << std::endl:;

delete [] t;

return

$#include <iostream>
Hinclude <vector>

int* tomb (int meret) {
int* t = new int[meret]:;

return new int[meret]:

}

int
main (int argc, char *argv([])

{
int* £t = tomb(1L0) ;
t[e]l =
std: :cout << t[c] << std::endl;
delete [] t;

return

Mi a kilonbség?




Laborkartyak

Milyen a librcsc és az agent2D licence?

{
}

std::cout =<
=
e
e
e
el
=

BT, AT - ™
Do NOT remo

std: :cout =<
e
el
=
=
=<
=

return EXIT SUCCESS;

rcsc::BasicClient client;
if ( ! agent.init( &client, argc, argv ) )

return EXIT_FAILURE;

| A e - y A g — ey
rou should aaa your copy -'19'."."_' message nere.

R T T e P PR PP PR PR PP SRR PP PSP R TS E R R TS

" This|pr0gram i1s modified by FerSML team'n"

" Copyright 2011. Norbert Batfai.'n"

" University of Debrecen'n"

" ALl rights reserved.'n"

T T T T ST TR ST S TR SR T ST TSP TR R R ST T SR

std:: flush;

- Em T 7 e s Bl FET t At T e
ve the following copyright notice!

T T T T T s It I I I I I I I I T T TTI T T AT

" This program 1s based on agent2d created by Hidehisa Akiyama.'n"

" Copyright 2006 - 2010. Hidehisa Akiyama.'n"

" National Institute of Advanced Industrial Science and Technology'n"
“ All rights reserved.'n"

s sk sk ok sk ko sk sk sk ko sk ks s ks s ks ks sk e sk e sk sk e sk sk sk ek ek ek kR sk, [ 0

std:: flush;

client. run( &agent );

main_player.cpp




Laborkartyak

Mi itt a helyzet a masolo konstruktorral és az
értekado operatorral (masolo értékadassal)?

class SoccerAgent {
public:
friend class BasicClient;

protected:
f/1 Interface to the rcssserver
BasicClient * M_client;

private:

Soccerhgént( const SoccerAgent & );
SoccerAgent & operator=( const SoccerAgent & );

public:

/*!
‘brief nothing to do. just set NULL to M client
=/

soccerAgent () ; soccer_agent.h




Mit ir ki? (Ha lefordul.)

Laborkartyak

{

int
main (int arge, char *argvi[])

double d =

Hinclude <iostream>

double *const dpl = &d;

*dpl = -*dpl;

std: :cout <<

const double

*

d << std::endl;

*dp2 = &d;

*dp2 = -*dp2;

std: :cout <<

const double

d << std::endl;

*const dp3 = &d;

*dp3 = -*dp3;

std: :cout <<

return

d << std::endl:;




Ismétlo laborkartyak

Mi lesz a gyumolcskosarban?

#include <stdio.h>
#include <string.h>

int
main (int argc, char **argv)
{
char *sl = "'dio";
char s2[] = ''dio';
char s3[] = { 'd', "i", To', "A\NO" };
if (s1 == s2)

printf ("alma‘'\n') ;

if (!strcmp (s2, s3))
printf ("korte\n') ;

if (strcmp (sl, s3) == 0)
printf ("banan\n'’) ;

return




Otthoni opcionalis feladat

A robotfoci japan szoftvereinek (librcsc, agent2d) tanulmanyozasa a KDevelop-
ban.

3 @ FerSML_team-agent2d-3.0.0 - [ /home/norbifRoboCup/libresc-4.0.0/rcsc/commonybasic_client.cpp 1 - KDevelop o e &
Session Project Run Navigation | Fle Edit Editor Code | Window Settings Help . Review | @ Debug | |4 Code .= .
.. Build Selection & Execute e Debug Q Stop @ New HSave Quick Op <4Av| [rcsci:BasicClient::runOnline(rcsc::SoccerA |60 v |
" Projects [e] x perative_actionh (|| pass.cpp [ | loggerh || logger.cpp (|| vector 2d.h (] | basic_client.cpp B3 < »  Line: 136 Col: 30 =
T JECHRE ) B é’
g -h| keepaway _communica ™ int ret = ::select( M socket->fd() + 1, &read_fds, B
g 4 main_coach.cpp static_cast< fd_set * >( 0 ), w
=] <l main_player.cpp static_cast< fd_set * >( 0 ),
) 1 main_trainer.cpp &interval ); =]
" Makefile | if ( ret <0 ) =
4 Makefile .am |- { a
a Makefile.in perror{ "select" ); 3
(o] i neck_default_intercep break; e
e .l neck_default_intercep 1 o

i neck_goalie_turn_neck else if ( ret =0 ) b
H n! neck_goalie_turn_neck v { =
b cil neck_offensive_interce // no meesage. neout.
c h neck_offensive_interce waited_msec += M_interval_msec
& player.conf ++timeout_count;
= < role_center_back.cpp agent-=handleTimeout( timeout_count,

.h| role_center_back.h waited_msec );
E ¢ role_center_forward.cp| | 1
= .h| role_center_forward.h |7 else
-y ¢ role_defensive_half.cp v
& 1/ role_defensive_halfh
= # role_goalie.c // receivec
& h mlre',:gualie‘hpp waited_msec

i role_keepaway_keeper timeout_count = 0;

.h| role_keepaway_keeper agent-=handleMessage();

i role_keepaway_taker.d

>
—

.hl role_keepaway_taker. >

TR PR S, } ~
< | b
. - <L )< >
Project Selection = —
“E) s
Name fe] =

boost::shared ptr <rcsc::UDPSocket > M_socket

M FerSML_... FerSML te...[ . Container: BasicClient Access: private Kind: Variable definition
@ Decl.: basic client.h :77 Show uses

! udp connection

Code Browser

< <> & Code Browser Konsole & Problems

(-46.79, -44.90)




Otthoni opcionalis feladat

A robotfoci japan szoftvereinek (librcsc, agent2d) tanulmanyozasa a KDevelop-
ban.
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