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Hol tartunk?

e OO alapismeretek, paradigmak
— egységbezaras (encapsulation)
» osztalyok (adatszerkezet + muveletek)
— tobbarcusig (polymorphism)
» miveletek paraméter fiiggoek, targy fiiggdek (kotés)
— példanyositas (instantiation)
— Oroklés (inheritance)
— generikus adatok €s algoritmusok

e Konkrét C++ szintaxis
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Konstruktor feladatai (ism)

e Oroklési lanc végén hivja a virtudlis
alaposztalyok konstruktorait.

e Hivja a koOzvetlen, nem virtualis
alaposztalyok konstruktorait.
e [¢étrehozza a sajat részt:
— beadllitja a virtualis alaposztaly mutatoit
— bedllitja a virtualis fiiggvények mutatoit
— hivja a tartalmazott objektumok konstruktorait
— végrehajtja a programozott torzset
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Destruktor feladatai (ism)

e Megsziintet1 a sajat részt:
— végrehajtja a programozott torzset
— tartalmazott objektumok destruktorainak hivasa
— virtualis fiiggvénymutatok visszaallitasa
— virtualis alaposztaly mutatoinak visszaallitasa

e Hivja a koOzvetlen, nem virtualis
alaposztalyok destruktorait.

e Oroklési lanc végén hivja a virtudlis
alaposztalyok destruktorait.

https://git.ik.bme.hu/Prog2/eloadas_peldak/ea_09 = ctor_dtor
https://git.ik.bme.hu/Prog2/eloadas_peldak/ea_10 = ctor_dtor2
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Szabvanyos konyvtdar (STL)

Altaldnos céld, djrafelhaszndlhaté elemek:
— tarolok, majdnem tarolok
— algoritmusok
— fliggvények
— bejarok
— kivételek
— memoriakezelOk
— adatfolyamok

http://www.sgi.com/tech/stl/
http://www.cppreterence.com/cppstl.html
http://www.cplusplus.com/reference/stl/
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Szabvdnyos kivételek (stdexcept)

bad_alloc
bad_cast
bad_typeid
bad_exception
ios_base::failure
range_error
overflow_error
underflow_error
lenght_error
domain_error
out_of_range
invalid_argument
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Szabvdnyos kivételek/2

class exception {

public:
exception () throw();
exception (const exceptioné&) throw();
execption& operator=(const exception&) throw();
virtual ~exception() throw();
virtual const char *what () const throw();
};
class runtime_error : public exception {
public:
explicit runtime_error(const string& what_arg);
};
class logic_error : public exception {
public:
explicit logic_error(const string& what_arg );

};
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Szabvdnyos kivetelek/3

e A standard konyvtar nem boviti az exception osztaly
fliggvényeit, csak megfeleloen atdefinidlja azokat.

e A felhasznal61 programnak nem kotelessége az exception-
bol szarmaztatni, de célszeru.

— | }

} catch (exception& é) {
cout << "exeptionbdl szarmazik"
cout << e.what() << endl;

} catch (...) {
cout << "Ez valami mas\n";

}
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Szabvdnyos tarolok

B

* vector map D
o list \- Sorozattarolok multimap . Asszociatv
e deque set tdrolok

multiset ~
e stack
* queue Adapterek string
e priority_queue array Majdnem

valarray tarolok

bitset y
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vector template

template <class T, class Allocator = allocator<T> >
class vector {
public:
// Types
typedef T value_type;
typedef Allocator allocator_type;
class iterator;
class const_iterator;
typedef typename Allocator::size_type size_type;
typedef typename Allocator::difference_type difference_type;
typedef typename Allocator::reference reference;
typedef typename Allocator::pointer pointer;
typedef typename std::reverse_iterator<iterator> reverse_iterator;
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vector template/2

// Construct/Copy/Destroy

explicit vector(const Allocator& = Allocator());
explicit vector(size_type, const Allocator& = Allocator ());
vector(size_type, const T&, const Allocator& = Allocator());
vector(const vector<T, Allocator>&);
vector<T,Allocator>& operator=(const vector<T, Allocator>&);
template <class Inputlterator>

void assign(Inputlterator start, Inputlterator finish);
void assign(size_type, const);
allocator_type get_allocator () const;
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vector template/3

/l Iterators
iterator begin();
const_iterator begin() const;
iterator end();
const_iterator end() const;
reverse_iterator rbegin();
const_reverse_iterator rbegin() const;
reverse_iterator rend();
const_reverse_iterator rend() const;
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vector template/4

// Capacity
size_type size() const;
size_type max_size() const; // elméleti maximum
void resize(size_type);
void resize(size_type, T);
size_type capacity() const; // jelenleg allokalt
bool empty() const;
void reserve(size_type);

C++ programozasinyelv © BME-IIT Sz.I.

2021.04.26.

-13-



vector template/5

// Element Access
reference operator[](size_type);
const_reference operator[](size_type) const;
reference at(size_type);
const_reference at(size_type) const;
reference front();
const_reference front() const;
reference back();
const_reference back() const;
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vector template/6

/[l Modifiers
void push_back(const T&);
void pop_back();
iterator insert(iterator, const T&);
void insert(iterator, size_type, const T&);
template <class Inputlterator>
void insert(iterator, Inputlterator, Inputlterator);
iterator erase(iterator); iterator erase(iterator, iterator);
void swap(vector<T, Allocator> &);
void clear()

15
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Tarolok altal definialt tipusok

Altaldnos, minden tdroldra érvényes
— value_type, allocator_type,
— reference, const_reference,
— pointer, const_pointer
— 1terator, const_iterator
— reverse_lterator, const_reverse_iterator
— difference_type
— size_type

Minden asszociativ tarolora érvényes
— key_type
— key_compare
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Tdrolok mitveletei (dattekintés)

Altaldnos, minden tdroldra érvényes
— létrehozas/megsziintetés: konstruktorok/destruktor
— ért€kadas: operator=, assign()
— 1terator példanyositas: begin(), end(), rbegin(), reend()
— méret lekérdezés: size(), max_size(), capacity() empty()
— modositok: insert(), erase(), clear(), swap()
Lista kivételével minden sorozattarolora érvényes
— elemek elérése: front(), back(), operator[], at()
— modositok: push_back(), pop_back()
Minden asszociativ tarolo érvényes
— count(), find(), lower/upper_boud(), equal_range()
Specialis, csak egy adott tarolora alkalmazhato pl:
— elemek elérése: pop_front(), push_front(),
— modositok: merge(), splice(), uniq(), remove(), sort(), ...
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Létrehozads, iterdtorok

vektor<double> dvec;
vektor<int> ivec(10);
vector<char> cvec(5, '*!
int v[] = {1, 2, 3}; vector<int> container(first, last)

iv(v, v+3); container(c)
vector<int> iv2(iv); » ~container()

konstruktorok, destr.:
container()
conatiner(n)
container(n,X)

vektor<int>::iteratorifg fterator:
tor<int> terat " container::terator
vector<int>:reverse_iteratorriq container::reverse_iterator

it= ivec.begin()  —— beg]n()’ end()

rit = ivec.rend()=——""—""""—"1 rbegin(), rend()
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Ertéekadas, elérés, size

template <typename C> // Segédsablon a példakhoz
void print(C& co, const char®*sep="","){
for (typename C::iterator it = co.begin();it != co.end(); ++it)
std::cout << *it << sep;

list<int> ilist1, ilistw__\-‘

ilist1.assign(5, 3); assign: (2 fajta)
ilist2.assign(ilistl.begin(), ilist1.end()); * assign(n,x)
cout << ilist2.size(); //5 2 assign(first, last)
print(ilist2,""," ); //3,3,3,3, 3,
vector<int> ivec(ilist2.begin(), ilist2.end());
ivec[0] = 6;

cout <<ivec.front(); //6

cout <<ivec.back(); //3
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Modositok

template <typename C> // Segédsablon a példakhoz
void reverse_print(C& co, const char*sep="","){
for (typename C::reverse_iterator it = co.rbegin();
it = co.rend(); ++it )
std::cout << *it << sep;
}
char dumal]="HELLO";
vector<char> cv(duma, duma+S5); insert: (3 fajta)
reverse_print(cv, ''""); // OLLEH e, insert(pos, X);
cv.insert(cv.end(),' '); insert(pos, first, last);
cv.insert(cv.end(), duma, duma+5); insert(pos, n, X)
print(cv, """); /HELLO HELI?/_.
cv.insert(cv.begin(), 3, '*') ;
print(cv, ''""); //***HELLO HELLO
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Tovabbi modositok

deque<int>iql, iq2;

iql.push_back(3);iql.push_back(4);

iql.push_back(8);iql.push_back(10);

iql.push_back(2);iql.push_back(7);

cout << iql.front(); /13

print(iql); /13,4,8,10,2,7, erase: (2 fajta)

iql.pop_back(); e erase(pos);

print(iql); /13,4,8,10,2,

iql.erase(iql.begin(_—

print(iq1); 1/3,8,10,2, erase(first, last);

iql.erase(iql.begin()+1,iql.end()); /"""

print(iql); /13,

https://git.ik.bme.hu/Prog2/cloadas_peldak/ea_10 > kodreszletek
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Asszociativ tarolok muveletei

set<int> setl; Count(x)

setl.insert(4);setl.insert(3); .

cout << setl.count(3); /1 find(x)

setl.insert(3); setl.insert(1 e Jlower_bound(x)

print(setl); /1 3,4,10,

if (set1.find(4) != set1.end()) * upper_bound(x)
cout << '"'megvan''; // megvan * equal_range(x)

typedef set<int>::iterator myit;

myit it = setl.lower_bound(4); / nem Kkisebb

cout << Fit; /l 4
it = setl.upper_bound(4); // nagyobb
cout << Fit; /110

std::pair<myit, myit> rit;

rit = setl.equal_range(4); // [ lower_bound(4); upper_bound(4) ]
cout << *rit.first << '"':" << *rit.second; //4:10
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vector<T, Alloc>

Specialis muveletek:

e capacity()

e reserve()

e resize(n), resize(n, val)

Nincs:
e push_front, pop_{ront
e asszociativ op.

mt v[] ={0, 1, 2};
vector<int> iv(v, v+3);
1v.push_back(3);
v.at(5) =35; // hiba

1v.resize(7, -8);
1v.at(5) = 35; // nincs hiba
print(iv) // 0,1,2,3,-8,5,-8,
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list<T, Alloc>

Specialis muveletek: Nincs:
* merge(list),  at(), operator[]()
e merge(list, bin_pred) e asszociativ op.
e remove(val) STV .
e remove_if(un_pred) %st<11;1t>f11(2, '93?’
e resize(n), resize(n, val) ?l'p ush—bmli(t(z).’
e sort(), sort(bin_pred) %l.p us = ack(2);
e splice(p, list) ! ‘S.Oﬂ.(l) ’
 Splcep, s, fis | [prnt: 1:5,3.2.9
e splice(p, list, first, last) | |7 . 1" ~\/°
. : : list<int> 112(3, 4);
unique(),unique(bpred) il meree(il2)
print(il); //-3,2,4,4,4,9,
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deque<T, Alloc>

Kétvégii sor Nincs:
Specidlis muveletek: e asszociativ op.
e resize(n), resize(n, val)
deque<int> dq; dqg.back()=1;
dg.push_back(6); print(dq);//9,6,-3,-3,-3, 1,
dq.push_front(9); dq[2] =2;
print(dq); /9, 6, print(dq); //9,6,2,-3,-3, 1,
dqg.resize(6, -3); dqg.at(3)=0;
print(dq); //9, 6, -3, -3, -3,-3,
it (!dg.empty())
print(dq);//9,6,2,0,-3, 1,
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stack<T, deque>

Elrejt1 a kétvégl sor nem verem stilusu muiveleteit.

Miveletek:

+ empty() .

e push() stack<int> s;

e pop() s.push(1l);

* top() s.push(2);

e stack() s.push(3);

e stack(cont) s.top() = 4;
s.push(13);

while (!s.empty()) {
cout << s.top() << ", "; s.pop();
}/113,4, 2,1,
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queue<T, deque>

Elrejt1 a kétvégu sor nem sor stilust muveleteit.

Miuveletek:
* empty() .
e push()—> push_back() | |queue<int>q;
e pop()—> pop_front() q.push(l);
e front() g.push(2);
e back() q.push(3);
* queue(), queue(cont) q.back() = 4,
q.push(13);

while (!q.empty()) {

cout << q.front() << ", "; q.pop();
/11,2, 4,13,
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priority_queue<T, vector, Cmp>

Prioritasos sor. Alapesetben a < operatorral hasonlit.

Muveletek:
* empty()

* push()

* pop()

* top()

e priority_queue()

priority _queue<int> pq;
pq.push(l);
pq.push(2);
Pq.push(3);

pq.push(-2);
pq.push(13);

while (Ipq.empty()) {
cout << pq.top() <<

}y/1113,3,2, 1, -2,

non,

> 9 pqpop()9
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map<Key, T, Cmp, Alloc>

Asszociativ tomb
— (kulcs, érték) par tarolasa
— alapértelmezés szerint < operatorral hasonlit
— map magais 0sszehasonlithato

map<string, int> m;

m["haho"]=8;

m["Almas"] = 23;

cout << m["haho"] << end]l;

cout << m["Almas"] << endl;

map<string, int>::terator 1 = m.find("haho");
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pair<const Key, mapped_type>

Parok
— map bejarasakor parok (pair) sorozatat kapjuk
— A kulcsra first, az értékre second mezovel
hivatkozhatunk

map<string, int> m;
m["haho"]=8; m["Almas"]=23; m["xx"] = 13;
map<string, int>::iterator p;
for (p = m.begin(); p != m.end(); p++) {
cout << p->first << ": ";

non,

cout << p->second <<",";
} // almas: 23, haho: 8, xx: 13
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set<Key, Cmp, Alloc>

Halmaz
— olyan map, ahol nem taroljuk az értéket

— alapértelmezés szerint < operatorral hasonlit
— map-hoz hasonldan 6sszehasonlithato

set<long> s;

s.nsert(3); s.msert(3);

s.nsert(7); s.sert(12); s.insert(8);
cout << s.count(6) <<endl; //0
cout << s.count(3)<<endl; //1
set<long>::iterator 1 = s.find(3);

print(s); // 3,7, 8, 12,
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STL tarolok osszefoglaldsa

e A tarolok nem csak taroljak, hanem "birtokoljak 1s az

elemeket”

— elemek létrehozasa/megsziintetése/masolasa
e Két fajta STL tarolo van:
e Sorozat tarolok (vector, list, deque)

— A programozo0 hatarozza meg a sorrendet:

e Asszociativ tarolok (set, multiset, map, multimap)
— A tarolo hatarozza meg a tarolt sorrendet
— Az elemek egy kulccsal érhetok el.

C++ programozasinyelv © BME-IIT Sz.I.

2021.04.26.

-32-



STL tarolok osszefoglaldsa /2

e vector<T, Alloc>

e [1st<T, Alloc>

e deque<T, Alloc>

 map<Key, T, Cmp, Alloc>

e set<Key, Cmp, Alloc>
 stack<T, deque>

e queue<T, deque>

e priority_queue<T, vector, Cmp>
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Algoritmusok <algorithm>

e Nem modositd sorozatmuveletek

e Sorozatmodositd muveletek

e Rendezés, rendezett sorozatok muveletei
e Halmazmiiveletek

* Kupacmuveletek

e Mimimum, maximum

e Permutaciok
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Nem modosito muv.

for_each(first, last, fn)

find(first, last, val),

find_if(first, last, un_pred)
find_end(f1,11, 12, 12, un_pred),
find_first_of(f1, 11, {2, 12, un_pred),
adjacent_fmd(first, last, bin_pred)
count(first, last)

count_if(first, last, un_pred)
mismatch(fl, 11, {2, 12, bin_pred) // ret: pair
equal(fl, 11, 12, bin_pred)
search(fl, 11, 12, 12, bin_pred)
search_n(f, I, count, val, bin_pred)
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1. Példa: count_if

template <class Inplterator, class UnPredicate >
prtdiff_t count_if(Inplterator first, InpIterator last,
UnPredicate pred ) {
prtdiff_tret = 0;
while (first != last)
it (pred(C*first++)) ++ret;
return ret;

)

int v[] = {11, 2, 3, 32, 21, 15} ;
bool IsOdd(int1) { return ((1%?2)==1); }
cout << count_if (v, v+6, IsOdd); // az int* 1s iterator!
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2. Példa: mismatch

template <class Iterl, class Iter2, class BinPred>
pair<Iterl, Iter2> mismatch(Iter] firstl, Iterl lastl,

while (first]l !=lastl) {
it ('pred(*firstl,*first2))
break;
++firstl; ++first2;

}

return make_pair(firstl, first2);

j

Iter2 first2, BmPred pred) {
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3. Példa: adjacent_find

template <class Fwlterator, class BinPredicate >
Fwlterator adjacent_find(Fwlterator first,
Fwlterator last, BinPredicate pred ) {
if (first !=last) {

Fwlterator next=first;

++next;

while (next != last)

it (pred(*first++, *next++))
return first;

}

return last;

}
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4. példa

< int v[] = {10,2030,30,20,10,10,20};
int *ip = adjacent_fiRd (v, v+8); // a pointer is\iterator!

vector<int> iv(v, v+8)
vector<int>::terator it;
it = adjacent_find(iv.bekin(), iv.end()); // elsO gmétlodes
it = adjacent_find(++it,fiv.end()); asodik ism.

it = adjacent_find(iv.begin(), iv.end(), greater<int>());

| =
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Sorozatmodosito muv.

copy()
copy_backward()

swap(), iter_swap()
swap_ranges()
replace()
replace_if()
replace_copy()
replace_copy_if()
fill(), fill n()
generate()
generate_n()
partition()

C++ programozasinyelv © BME-IIT Sz.I.

stable_partition()
remove()
remove_1f()
remove_copy()
remove_copy_if()
unique()
unique_copy_1f()
reverse()
reverse_copy()
rotate(), rotate_copy()
random_shuffle()
transform()
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Rendezes, rend.sor. muv., halmaz
)
sort(), stable_sort(), partial_sort()
partial_sort_copy()
nth_element()
lower_bound(), upper_bound()
equal_range()
binary_search()
merge()
inplace_merge()
mcludes()
set_union(), set_intersection(), set_difference()
set_symmetric_difference()
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Kupac, min, max, permut.

make_heap()
push_heap()

pop_heap()
sort_heap()

min(), max()
min_element(), max_element()
lexicographical_compare()

Q; >= ay;

hai<n/2
a; >= drii1 ha1 <n/2

adj

. () a4 aS a6 a7
next_permutation A
prev_permutation()
dg dg
A A
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5. példa

bool odd(int1) { returni&l1; } ....

mt v[] = {10,20,15,35,92}; vector<int> 1v(v, v+5);
make_heap(iv.begin(), iv.end());

print(iv); // 92, 35, 15, 10, 20,

sort_heap(iv.begin(), iv.end());
print(iv); // 10, 15, 20, 35, 92,

vector<int>::iterator it =

remove_if(iv.begin(), iv.end(), odd);
1v.erase(it, iv.end());
print(iv); // 10, 20, 92,
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6. példa
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int pow(int1) { return 1*1; } ....
it v[] ={1,2,5,7,10}; vector<int> 1v(v, v+3);
transform(iv.begin(), iv.end(), 1v.begin(), pow);
print(iv); // 1, 4, 25, 49, 100,
iv.pop_back(); iv.pop_back(); % 3522
do { 4,1, 25,
——_____——_—_—_—_______————‘—_——_' ‘1,2“5,1,
print(iv); 25,1, 4,
25,4, 1,
} while (next_permutation(iv.begin(), iv.end()));
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Fiiggvényobjektumok <functional >

unary_function, binary_function

template <class Arg, class Result>
struct unary_function {
typedef Arg argument_type;
typedef Result result_type;
I
struct Valami : public unary_function<int, bool> {

Valami::argument_type ........
Valami::result_type ........
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Predikdatumok és aritm. muv.

e equal_to,

* not_equal_to,
e greater, less,
e greater_equal,
e less_equal

e logical_and,
e logical_or

e logical_not

plus
minus
multiplies
divides
modulus
negate
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Lekotok, datalakitok i

e bind2nd()
e bindlst()

e mem_fun()
e mem_fun_ref()
e prt_fun()

e notl()
e not2()

binderlst
binder2nd

mem_funl ref t
mem_funl t
mem_fun_ref t
mem_fun t

unary_negate
binary_negate

IJI}' C++17-t8]l megsziint helyette bind és lambda
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/. példa

int v[] = {10,20,30,30,20,10,10,20};

[ W < ™~
cout << count_i1f(v, v+8, bind\2nd(less<int>(), 11));

P

I:[IL" C++17-t6l megszunt helyette bind és lambda

count_if(v, v+8, bind(less<int>(), std::placeholders::_1, 11));
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8. példa: Szavak gyakorisdga

/I Szavakat olvasunk, de eldobjuk a szamjegyeket
bool isDigit(char ch) { return isdigit(ch) !=0; }

map<string, int> szamlalo;
string szo;
while (cin >> szo0) {
string::iterator vege =
remove_if(szo.begin(), szo.end(), isDigit);
szo.erase(vege, szo.end());
it (Iszo.empty())
szamlalo[szo] += 1;
}
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Szavak gyakorisdga/2

// Kiirjuk a szavakat €s az elofordulasi szamot.
// Betessziik egy vektorba a szavakat.
// A map miatt rendezett.

vector<string> szavak;
cout << "Szavak gyakorisaga:" <<endl;
for (map<string, int>::1terator 1t = szamlalo.begin();
it != szamlalo.end(); it++) {
cout << it->first <<": " << it->second << endl;
szavak.push_back(it->first);

}
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Szavak gyakorisdga/3

// Kiirjuk a szavakat a vektorbol.
// Forditvais lerendezziik.

cout << "Szavak rendezve:" << endl;
ostream_iterator<string> out_it(cout, ",");

b 9

copy(szavak.begin(), szavak.end(), out_it);

cout << endl << "Szavak forditva:" << endl;
sort(szavak.begin(), szavak.end(), greater<string>());

copy(szavak.begin(), szavak.end(), out_it);
https://git.ik.bme.hu/Prog2/eloadas_peldak/ea_11 = szostatisztika
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Demo:Eseményvezérelt program

Demonstracios cél: eseményvezérlés grafikus felhasznaloi feliilet mukodése,
egyszerl SDL grafika, Ujrafelhasznalhato elemek, callback technika

Specifikacio: Eseményekre reagdlo alakzatok (korok) felrakasa a képernyore.
Vezérlo gombok (torol, kilép) kialakitasa.

Események: Egérmozgatis,
kattintds, huzas (drag)

https://git.ik.bme.hu/Prog2/eloadas_peldak/ea_10 > SDL_bborad
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Szereplok

e grafikus primitivek:
— Widget, Circle, Button, ActiveBg
e Osszetettet grafikus elemek:

— Container, BulletinBoard (Bboard),
— Application Shell (AppShell)
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Wicigal
#scr SO Surface
# pi; Point
# ig: Color

| M by Clolor

+ gt Surfacel SDL_ Surfsce®): woed
+ virtudl containg/Porii): Bool
+ viftudl éven tHandler[SOL Eventl): ool

& s | wded
+ il + i) wosd

Osztdlydiagram

* A modell nem kezel ablakokat, igy
vagds sincs az ablakok hataran.

* Minden grafikus elem a képernyd
tetszOleges pontjan megjelenhet.

* Egy esemény érkezésekor (pl. kattintas)
a konténerbe helyezéssel ellentétes
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|+ draw(): wosd eseménykezeldjét.
. . - » Az eseménykezel0 visszatérési értékel
_ Bawoard | | App Shed _ ..
P | sor. SOL_Surtace jelzi, hogy kezelt-e.
I + mmaain Loog] ) . ,
4 - * A Bboard objektum hazudos, mert
| Dpansl Button : minden poziciora ,rabolnt”, hogy az
- bt Bboaros ek TR
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Widget

class Widget {
protected:
static SDL_Surface *scr;
Point pO;
Color fg;
Color bg;
public:

Widget (const Pointé& p0 =

// eldugott globdlis valtozd
// Widget origdija
// El&étér szin
// Hattérszin

Point (), const Color& fg WHITE,

const Color& bg = BLACK) :p0(p0), fg(fg), bg(bg) {}
static void setSurface (SDL_Surface* s) { scr = s; }

virtual bool contains/(

virtual bool eventHandler

return false; };

void move (const Pointé& d);
virtual void draw () const

virtual ~Widget () {}
b
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ast Point& p) { return false; }

SDL_Event& ev) {

= 0; SDL 2-ben Renderer
pointert tarolunk a Surface

helyett (Id. mintaprogram)
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Circle

B
class Circle : public Widget {
int r; // sugér
bool fill; // kitdltdtt—-e a kor
public:

Circle (const Pointé& pO, int r,const Coloré& fg = WHITE,
const Color& bg = BLACK, bool fill = false)

:Widget (p0, fg, bg), r(r), £ill(£fill) {}
void draw () const;

bool contains(const Pointé& p);

bool eventHandler (const SDL_Eventé& ev);
~Circle () {

fg = bg;
draw () ; // letdrlés

Y
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Container

class Container : public Widget {

protected:
std: :vector<Widget*> widgets; //< Itt téarolunk
Point cursor; //< egérmozgdshoz public:

void add(Widget *w);

void clear () ;

bool contains(const Pointé& p) {
cursor = p; // egérmozgas kovetése
return false;

}
bool eventHandler (const SDL_Event&) ;

void draw () const;
~Container () { clear(); }

b
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Bboard

// Hazuddés, mert minden koordinatdt magdénak gondol.

// Igy meghivédik az eseménykezeldie
class Bboard : public Container ({

public:
// A teljes képernyd a taroldhoz tartozik.

// Minden pontot magdénak tekint.

bool contains(const Pointé& p) {
Container: :contains (p) ;
return true;

b
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AppShell

struct AppShell : public Container {
AppShell (SDL_Surface *scr) {
Widget::setSurface(scr);

}

void mainLoop () ;

b

void AppShell::mainLoop () {
SDI_Flip(scr); // megjeleniti a képet (SDL 1)
SDL._Event ev;
Point cursor;
while (SDL_WaitEvent (&ev) && ev.type != SDL _QUIT)

bool changed = false;
// egér kdvetése

if (ev.type == SDL_MOUSEMOTION) {
cursor.x = ev.motion.x;
cursor.y = ev.motion.y;
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AppShell /2

// esemény tovabbitdsa

size_t 1 = widgets.size () -1;
// megvaltozhat a container tartalma a ciklus alatt
while (i >= 0 && i < widgets.size()) {
if (widgets[i]—->contains(cursor)) {
if (widgets[i] —>eventHandler (ev)) {
changed = true;
break;
}
}
1=y

}
if (changed) {
draw () ;
SDL_Flip(scr); // SDL 1 !!!

}
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Container add és clear

// U3j widgetet ad a taroldhoz

void Container::add(Widget *w) {
widgets.push_back (w) ;
w—>draw () ;

// Torli a téaroldt
void Container::clear () {

for

(size_t i = 0; i < widgets.size(); i++)
delete widgets[i];

widgets.clear();
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Container draw és event

void Container::draw () const {
for (size_t i = 0; i < widgets.size(); i++)

widgets [i]—->draw () ;

// Az objektumok sorrendje meghatdrozza a takardsokat.
bool Container::eventHandler (const SDL_Eventé& ev) {
// megvaltozhat a container tartalma a ciklus alatt
for (size_t i1 = widgets.size()-1l; i >= 0
&& 1 < widgets.size(); i—--) {
if (widgets[i]—>contains (cursor)) {
if (widgets[i] —>eventHandler (ev))

return true;

}

return false;
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Button template

// Jobban illeszthetd a callback fliggvényekhez
template<class T = void (&) (const SDL_Eventé&, int) >
class Button : public Circle {

T& cb; //< visszahivanddé objektum referencidija

int val; //< int érték
public:
// Konstruktor elteszi a rutin cimét és a paramétert
Button (const Point& pO, int r, T& cb, int val = 0,

const Color& fg = WHITE, const Coloré& bg = BLACK)

Circle (pO, r, fg, bg, true), cb(cb), wval(val) { }
// A felhasznadldéi feliileten megnyomtdk a gombot

bool eventHandler (const SDIL_Event& ev) {

if (ev.type == SDL_MOUSEBUTTONDOWN) {
if (ev.button.button == SDL_BUTTON_LEFT) cb(ev, wval);

return true;

}

return Circle: :eventHandler (ev) ;

}
b
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