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Hol tartunk?

* OO alapismeretek, paradigmak
— egységbezdrds (encapsulation)
 osztalyok (adatszerkezet + miiveletek)
— tobbarcusag (polymorphism)
* muveletek paraméter fiiggdek, targy fliggdek (kotés)
— példanyositas (instantiation)
— 0roklés (inheritance)
— generikus adatok és algoritmusok
* Konkrét C++ szintaxis
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Konstruktor feladatai (ism)

« Oroklési lanc végén hivja a virtudlis
alaposztalyok konstruktorait.

* Hivja a kozvetlen, nem virtudlis
alaposztdlyok konstruktorait.

» Létrehozza a sajét részt:
— bedllitja a virtualis alaposztily mutatdit
— bedllitja a virtudlis fliggvények mutatdit
— hivja a tartalmazott objektumok konstruktorait
— végrehajtja a programozott torzset
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Destruktor feladatai (ism)

* Megsziinteti a sajat részt:
— végrehajtja a programozott torzset
— tartalmazott objektumok destruktorainak hivdsa
— virtudlis fliggvénymutatok visszaallitasa
— virtudlis alaposztaly mutatdinak visszaallitdsa

* Hivja a kozvetlen, nem virtudlis
alaposztalyok destruktorait.

o 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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Szabvdnyos konyvtdr (STL)

Altaldnos cél, djrafelhasznélhat6 elemek:
— tarolok, majdnem tarolok
— algoritmusok
— fiiggvények
— bejarék
— kivételek
— memoriakezelok
— adatfolyamok

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

bad_alloc -
bad_cast
bad_typeid N
bad_exception

ios_base::failure

range_error

overflow_error }_’
underflow_error

lenght_error

domain_error -
— |logic_error
out_of_range

invalid_argument
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Szabvdnyos kivételek/2

class exception {

public:
exception () throw();
exception (const exception&) 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 kivételek/3
* A standard konyvtar nem bdviti az exception osztaly
fiiggvényeit, csak megfeleléen atdefinidlja azokat.
e A felhaszndl6i programnak nem kotelessége az exception-
bdl szarmaztatni, de célszerl.

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

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

* vector * map

o list Sorozattarolok e multimap Asszociatiy
e deque * set tdrolok

e multiset

o stack
« queue Adapterek * string

e priority_queue ¢ array Majdnem
* valarray tdrolok

* bitset
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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

/I 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 InputIterator>

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

/] Tterators
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 Szl.

2021.04.26.

vector template/5

// Element Access
reference operatorf](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()

|4
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Tdrolok dltal definidlt tipusok

Altaldnos, minden tdrol6ra érvényes
— value_type, allocator_type,
— reference, const_reference,
— pointer, const_pointer
iterator, const_iterator
reverse_iterator, const_reverse_iterator
— difference_type
— size_type
Minden asszociativ tarolora érvényes
— key_type
— key_compare
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Tdrolok miiveletei (dttekintés)

Altalainos, minden tdroléra érvényes
— létrehozas/megsziintetés: konstruktorok/destruktor
— értékadas: operator=, assign()
— iterator példanyositas: begin(), end(), rbegin(), reend()
— méret lekérdezés: size(), max_size(), capacity() empty()
— moédositdk: insert(), erase(), clear(), swap()
Lista kivételével minden sorozattaroléra érvényes
— elemek elérése: front(), back(), operatorf[], at()
— modositék: push_back(), pop_back()
Minden asszociativ tarol6 érvényes
— count(), find(), lower/upper_boud(), equal_range()
Specidlis, csak egy adott tarol6ra alkalmazhaté pl:
— elemek elérése: pop_front(), push_front(),
— modositok: merge(), splice(), uniq(), remove(), sort(), ...
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Létrehozds, iterdtorok

vektor<double> dvec‘- konstruktorok, destr.:
vektor<int> ivec(10)s s comainer()
vector<char>cvee(S, " | conatiner(n)

-— container(n,x)
int v[] = {1, 2, 3}; vector<int> b containerfirst, last)
iv(v, v+3);

r—-——— container(c)
vector<int> iv2(iv); i

e ~container()

Vekt0r<int>::iterat0rig Iterator: . .
= container:iterator

vector<int>::reverse_iteratorrig container::reverse_iterator

it = ivec.begin(); gummmm—mm——t=begin(), end()
rit = ivec.rend() = rbegin(), rend()
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Ertekadds, 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(ilist1.begin(), ilist1.end()); *  assign(n,x)
cout << ilist2.size(); /5 = 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

C++ programozasinyelv © BME-IIT Szl. 2021.04.26.

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 << *jt << sep;

}

char duma[] = "HELLO";
vector<char> cv(duma, duma+5); insert: (3 fajta)
reverse_print(cv, ""); //OLLEH Le_ insert(pos, X);

cv.insert(cv.end(),' '); 4~ T insert(pos, first, last);

cv.insert(cv.end(), duma, duma+5); s insert(pos, n, X)
print(cv, """); /HELLO HELIy/_-
cv.insert(cv.begin(), 3, '*') ;

print(cv, ''""); //#*HELLO HELLO
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Tovdbbi modositok

deque<int>iql, iq2;
iql.push_back(3);iql.push_back(4);
iql.push_back(8);iq1.push_back(10);
iql.push_back(2);iq1l.push_back(7);

cout << iq1.front(); 3
print(iq1); 1/3,4,8,10,2,7, erase: (2 fajta)
iql.pop_back();

e erase(pos);
print(iql); 13,4,8,10,2,
iql.erase(iql.begin()+1);

print(iq1); 113,8,10,2, L= erase(first, last);
iql.erase(iql.begin()+1,iql.end());
print(iql); 13,

https:/git.ik.bme.hu/Prog2/eloadas_peldak/ea_10 - kodreszletek
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Asszociativ

set<int> setl;

setl.insert(3); setl.insert(

print(setl);

if (setl.find(4) !=setl.end())
cout << "'megvan'';

typedef set<int>::iterator myit;

myit it = setl.lower_bound(4);

cout << *ijt;

it = setl.upper_bound(4);

cout << *ijt;

std::pair<myit, myit> rit;

rit = setl.equal_range(4);

cout << *rit.first << '":" << *rit.,
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tarolok muveletei

¢ lower_bound(x)
e upper_bound(x)
e equal_range(x)

I . ™ count(X)
setl.insert(4); setl.insert(3); find
cout << setl.count(3); ‘)‘V re find(x)

113,4,10,

// megvan

nem kisebb
4

// nagyobb
/710

// [ lower_bound(4); upper_bound(4) ]
second; //4:10

2021.04.26.

_02.

vector<T, Alloc>

Specidlis miiveletek:
* capacity()
¢ reserve()

¢ resize(n), resize(n, val)

Nincs:
¢ push_front, pop_front
* asszociativ op.

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

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

Specidlis miiveletek:
* merge(list),

¢ remove(val)

* remove_if(un_pred)

* splice(p, list)
* splice(p, list, first)

» merge(list, bin_pred)

¢ resize(n), resize(n, val)
* sort(), sort(bin_pred)

* splice(p, list, first, last)
* unique(),unique(bpred)

Nincs:
* at(), operator[]()
* asszociativ op.

list<int> il(2, -3);
il.push_front(9);
il.push_back(2);
iL.sort();

print(il); //-3,-3,2,9,
il.unique();
list<int> 112(3, 4);
il.merge(il2);
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print(il); //-3,2,4,4, 4,9,
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deque<T, Alloc>

Kétvégii sor
Specidlis miiveletek:
¢ resize(n), resize(n, val)

Nincs:
* asszociativop.

deque<int> dq;
dq.push_back(6);
dq.push_front(9);
print(dq); // 9, 6,
dq.resize(6, -3);
print(dq); /19, 6, -3, -3, -3,-3,

dg.back() = 1;

print(dq); /9, 6,-3,-3,-3, 1,
dq[2]=2;

print(dq); //9,6,2,-3,-3, 1,
dq.at(3)=0;

if (!dg.empty())

print(dq);/#/9,6,2,0,-3, 1,
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stack<T, deque>

Elrejti a kétvégli sor nem sor stilusi miiveleteit.

Miiveletek:

empty()

push() —> push_back()
pop() —> pop_front()
front()

back()

queue(), queue(cont)

queue<int>q;
q.push(1);
q.push(2);
q.push(3);
q.back() =4;
q.push(13);

while (!q.empty() {

V11,2, 4,13,

cout << g.front() << ", "; g.pop();
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—
Elrejti a kétvégli sor nem verem stilusi muveleteit.
Miveletek:
* empty() ,
« push() stack<int> s;
* pop() s.push(1);
* top() s.push(2);
« stack() s.push(3);
« stack(cont) s.top()=4;
s.push(13);
while (!s.empty()) {
cout << s.top() << ", "; s.pop();
}1113,4,2,1,
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queue<T, deque>
—
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priority_queue<T, vector, Cmp>

)
Prioritasos sor. Alapesetben a < operatorral hasonlit.
Miiveletek:
* empty() — -
 push() priority_queue<int> pq;
¢ pop() pq.push(l);
* top() pq.push(2);
* priority_queue() pq.push(3);
pq.push(-2);
pq-push(13);
while (!pq.empty()) {
cout << pq.top() << ", "; pq.pop();
11113,3,2,1, -2,
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map<Key, T, Cmp, Alloc>
— )
Asszociativ tomb
— (kulcs, érték) par taroldsa
— alapértelmezés szerint < operatorral hasonlit
— map maga is Osszehasonlithaté
map<string, int> m;
m["haho"]=8;
m["Almas"] = 23;
cout << m["haho"] << endl,
cout << m["Almas"] << end];
map<string, int>::iterator i = m.find("haho");
C++ programozasinyelv © BME-IIT Szl. 2021.04.26. -29-
pair<const Key, mapped_type>
)

Parok
— map bejdrdsakor parok (pair) sorozatat kapjuk
— A kulcsra first, az értékre second mezdvel
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 << ": ";
cout << p->second <<",";
} // almas: 23, haho: 8, xx: 13

C++ programozasinyelv © BME-IIT Szl. 2021.04.26. -30-




set<Key, Cmp, Alloc>

Halmaz
— olyan map, ahol nem téroljuk az értéket
— alapértelmezé€s szerint < operatorral hasonlit
— map-hoz hasonl6an 6sszehasonlithatd

set<long>s;

s.insert(3); s.insert(3);

s.insert(7); s.insert(12); s.insert(8);
cout << s.count(6) << endl; //0
cout << s.count(3) <<endl; //1
set<long>:iterator i = s.find(3);
print(s); // 3,7, 8, 12,
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STL tdrolok osszefoglaldsa
— ]
* A tarol6k nem csak taroljak, hanem "birtokoljék is az
elemeket"
— elemek létrehozdsa/megsziintetése/mdsoldsa
» Két fajta STL tarol6 van:
* Sorozat taroldk (vector, list, deque)
— A programozd hatdrozza meg a sorrendet:
* Asszociativ taroldk (set, multiset, map, multimap)
— A tarol6 hatdrozza meg a térolt sorrendet
— Az elemek egy kulccsal érhetdk el.
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STL tdrolok osszefoglaldsa /2

e vector<T, Alloc>

e list<T, Alloc>

* deque<T, Alloc>

* map<Key, T, Cmp, Alloc>

* set<Key, Cmp, Alloc>

* stack<T, deque>

* queue<T, deque>

* priority_queue<T, vector, Cmp>
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Tdarolok fontosabb miiveletei

+ capacity
+ 4+ + + + + max_size
+ + + + + + + emply
push_front
pop_front
+ + + push_back
+ + + pop_back

vector
deque
list

set
multiset
map
multimap

+ + + resize
+ + + assign

+ + + + + + + insert
+ + + + + + + erase

Y

Q
)
=
=
7]
@
.-
-
=
o
c
o
h
+
+
+
+
+
+
+

+ + + + + + + Ite-rito-rok
+ + + + + + + size
+ + + + + + + swap
+ [+ [+ 4]+ 4| +|clear
+
7

C++ programozasinyelv © BME-IIT Szl. 2021.04.26.

-34-

Algoritmusok <algorithm>

Nem modosité sorozatmiveletek
Sorozatmoédosité muveletek

¢ Rendezés, rendezett sorozatok miiveletei
Halmazmiiveletek

Kupacmiiveletek
e Mimimum, maximum
¢ Permutacidk
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Nem modosito muv.

e for_each(first, last, fn)

¢ find(first, last, val),

e find_if(first, last, un_pred)

e find_end(f1,11, f2, 12, un_pred),
find_first_of(f1, 11, 2, 12, un_pred),
adjacent_find(first, last, bin_pred)
count(first, last)

count_if(first, last, un_pred)

e mismatch(fl, 11, 2, 12, bin_pred) // ret: pair
* equal(fl, 11, 12, bin_pred)

» search(fl, 11, {2, 12, bin_pred)

» search_n(f, 1, count, val, bin_pred)
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1. Példa: count_if

template <class Inplterator, class UnPredicate >
prtdiff_t count_if(InpIterator first, InplIterator last,
UnPredicate pred ) {
prtdiff_tret =0;
while (first != last)
if (pred(*first++)) ++ret;
return ret;
1
int v[] = {11, 2, 3, 32, 21, 15} ;
bool IsOdd(inti) { return ((1%2)==1); }
cout << count_if (v, v+6, IsOdd); // az int* is iterator!
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2. Példa: mismatch

template <class Iterl, class Iter2, class BinPred>
pair<Iterl, Iter2> mismatch(Iter1 first1, Iter] lastl,
Iter2 first2, BinPred pred) {
while (firstl !=lastl) {
if (!pred(*first1,*first2))
break;
++first1; ++first2;

}

return make_pair(firstl, first2);

}
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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)

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

}

return last;

}
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4. példa

N
(" [int v[] = {10,20%0,30.,20,10,10,20};
int *ip = adjacent_firkl (v, v+8); // a pointer is\iterator!

vector<int> iv(v, v+8)
vector<int>::iterator it;
it = adjacent_find(iv.begin(), iv.end()); // els gmétlodés
it = adjacent_find(++it,Jiv.end()); asodik ism.

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

| by
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Sorozat modosito miiv.

]
e copy() * stable_partition()
* copy_backward() e remove()
e swap(), iter_swap() ¢ remove_if()
* swap_ranges() * remove_copy()
 replace() e remove_copy_if()
¢ replace_if() e unique()
¢ replace_copy() e unique_copy_if()
* replace_copy_if() ¢ reverse()
* fill(), fill_n() * reverse_copy()
* generate() * rotate(), rotate_copy()
e generate_n() ¢ random_shuffle()
e partition() e transform()
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Rendezés, rend.sor. miiv., halmaz
]
sort(), stable_sort(), partial_sort()
partial_sort_copy()
nth_element()
lower_bound(), upper_bound()
equal_range()
binary_search()
merge()
inplace_merge()
includes()
set_union(), set_intersection(), set_difference()
set_symmetric_difference()
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Kupac, min, max, permut.

—
* make_heap() - -
¢ push_heap() a; >=ay; ha% <n/2
* pop—heap() a1 >= aZi+1 ha 1< n/2
* sort_heap()

¢ min(), max()

e min_element(), max_element()

* lexicographical _compare()

* next_permutation()
e prev_permutation()
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5. példa

bool odd(inti) { returni&l; } ....

int v[] = {10,20,15,35,92}; vector<int> iv(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);
iv.erase(it, iv.end());
print(iv); // 10, 20, 92,
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6. példa

int pow(int1i) { return i*i; } ....

int v[] = {1,2,5,7,10}; vector<int> iv(v, v+5);
transform(iv.begin(), iv.end(), iv.begin(), pow);
print(iv); // 1, 4, 25, 49, 100,

. . 1,4,25,
iv.pop_back(); iv.pop_back(); 125 4
do { 4,1,25,
/ 4,251,

rint(iv); 25,1, 4,

P ( ) 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;
Y
struct Valami : public unary_function<int, bool> {
| S
Valami::argument_type ........
Valami::result_type ........
dﬁl C++17-t61 megsziint helyette function template és lambda
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Predikdtumok és aritm. miiv.
—
* equal_to, * plus
* not_equal_to, * minus
e greater, less, * multiplies
* greater_equal,  divides
* less_equal e modulus
¢ logical_and, * negate
¢ logical_or
* logical_not
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Lekotok, atalakitok 7
| —
¢ bind2nd() ¢ binderlst
¢ bind1st() binder2nd
e mem_fun() mem_funl_ref t
e mem_fun_ref() mem_funl _t
e prt_fun() mem_fun_ref t
mem_fun_t
e notl()
* not2() unary_negate
binary_negate
'{Il' C++17-t6] megsziint helyette bind és lambda
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7. példa

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

e

cout << count_if(v, v+8, bind2nd(less<int>(), 11));

o =

'{i" C++17-t6] megsziint 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 szdmjegyeket
boolisDigit(char ch) { return isdigit(ch) !=0; }

map<string, int> szamlalo;
string szo;
while (cin >> sz0) {
string::iterator vege =
remove_if(szo.begin(), szo.end(), isDigit);
szo.erase(vege, szo.end());
if (!szo.empty())
szamlalo[szo] +=1;
}
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Szavak gyakorisdga/2

/I Kiirjuk a szavakat és az eléforduldsi szamot.
// Betessziik egy vektorba a szavakat.
/' A map miatt rendezett.

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

}
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Szavak gyakorisdga/3

/I Kiirjuk a szavakat a vektorbdl.
/I Forditvais lerendezziik.

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

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

Demonstricids cél: eseményvezérlés grafikus felhasznal6i feliilet miikodése,

egyszerli SDL grafika, djrafelhasznalhaté elemek, callback technika

Specifikdcié: Eseményekre reagal6 alakzatok (korok) felrakasa a képernyére.

Vezérlé gombok (tordl, kilép) kialakitésa.
Események: Egérmozgatas,
kattintds, hizds (drag)

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

* grafikus primitivek:
— Widget, Circle, Button, ActiveBg

* Osszetettet grafikus elemek:
— Container, BulletinBoard (Bboard),
— Application Shell (AppShell)
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Osztdlydiagram

* A modell nem kezel ablakokat, igy
vagas sincs az ablakok hatdran.

* Minden grafikus elem a képerny$
tetszOleges pontjdn megjelenhet.

* Egy esemény érkezésekor (pl. kattintds)
a konténerbe helyezéssel ellentétes

+ vitual eveniHandier SOL_Events): bool
+ moved ). woid
+ virual + draw(): void

=
- = sorrendben megkérdezziik az
Container Cocley . .oz
L] - wagets. vectormager> e objektumokat, hogy az adott koordinita

- cunsor: Point - Hi bool < .
+ 33a(Widget"): vosd py—————r T hozzi tartozik-e (contains fv.).
+ choar( . SOL_Events . L.
+ comnaponts) bt e e, Amennyiben igen, akkor meghivjuk a
- n(SOL_Events): bool 4 g
+ drawl) vosd 1 eseménykezel6jét.

* Az eseménykezeld visszatérési értékel
jelzi, hogy kezelt-e.

« A Bboard objektum hazudés, mert
minden poziciéra ,xabélint”, hogy az
ové. Tgy végigfut a téroloban az

- ¢ color
[+ opermtoriNsOL_Everns. ind | ellendrzés.
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Widget
B ]
class Widget {
protected:
static SDL_Surface *scr; // eldugott globalis valtozd
Point p0; // Widget origéja
Color fg; // El&tér szin
Color bg; // Hattérszin
public:
Widget (const Pointé& pO = 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(c®gst Point& p) { return false; }
virtual bool eventHandler SDL_Eventé& ev) {
return false; };
void move (const Point& d);
virtual void draw() const = 0; SDL 2-ben Renderer
virtual ~Widget () {} pointert tdrolunk a Surface
bi helyett (Id. mintaprogram)
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Circle
B ]
class Circle : public Widget {
int r; // sugar
bool fill; // kitdltdtt-e a kdr
public:
Circle (const Point& p0O, int r,const Color& fg = WHITE,
const Color& bg = BLACK, bool fill = false)
:Widget (p0, fg, bg), r(r), fill(fill) {}
void draw () const;
bool contains(const Point& p);
bool eventHandler (const SDL_Eventé& ev);
~Circle() {
fg = bg;
draw () ; // letdrlés
}
bi
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Container

class Container : public Widget {
protected:

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

void add(Widget *w);

void clear();

bool contains(const Pointé& p) {
cursor = p; // egérmozgds kdvetése
return false;

}
bool eventHandler (const SDL_Eventé&);

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

// Hazudés, mert minden koordinatat magaénak gondol.

// Igy meghivédik az eseménykezeldije
class Bboard : public Container {
public:
// A teljes képernyd a tdroldhoz tartozik.
// Minden pontot magdénak tekint.
bool contains(const Pointé& p) {
Container: :contains (p) ;
return true;
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AppShell

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

bi

void AppShell::mainLoop () {

SDL_Flip(scr); // megjeleniti a képet

SDL_Event ev;
Point cursor;
while (SDL_WaitEvent (&ev) && ev.type
bool changed = false;
// egér kévetése
if (ev.type == SDL_MOUSEMOTION)
cursor.x = ev.motion.x;
cursor.y = ev.motion.y;
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AppShell /2

// esemény tovabbitésa
size_t i1 = widgets.size()-1;
// megvéaltozhat a container tartalma a ciklus alatt
while (i >= 0 && 1 < widgets.size()) {
if (widgets[i]->contains(cursor)) {
if (widgets[i]->eventHandler (ev)) {

changed = true;
break;

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

}
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Container add és clear

// Uj widgetet ad a taroléhoz

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

}

// Térli a tarolédt
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 meghatérozza a takarasokat.
bool Container::eventHandler (const SDL_Eventé& ev) {
// megvéltozhat a container tartalma a ciklus alatt
for (size_t i = widgets.size()-1l; 1 >= 0
&& i < widgets.size(); i--) {
if (widgets[i]->contains (cursor)) {
if (widgets[i]->eventHandler (ev))
return true;

}

return false;

C++ programozasinyelv © BME-IIT Szl.

2021.04.26.

-63-




Button template

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

T& cb; //< visszahivandé objektum referencidja
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 Color& bg = BLACK) :
Circle (p0, r, fg, bg, true), cb(cb), val(val) { }
// A felhasznaldéi feliileten megnyomtdk a gombot
bool eventHandler (const SDL_Eventé& ev) {
if (ev.type == SDL_MOUSEBUTTONDOWN) {
if (ev.button.button == SDL_BUTTON_LEFT) cb(ev,
return true;
}
return Circle::eventHandler (ev);
}
Yi
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