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Agenda

* lteratory
* Ranges

I hate myself

Wow!
I hate this more




lteratory

e Zaklad: podporuji *it a ++it
* Dale se deli na Ouput a Input iteratory (a postupne zesilované varianty input it.)

Operations and storage requirement

Increment Contiguous
. : Random
Iterator category Write  Read ++It Decrement ACCEsS storage
*it=x x=*it w/o multiple with multiple --it o (adresy za
passes passes sebou)

Iterator
Qutputlterator
Inputlterator
ForwardlIterator

Bidirectionallterator

RandomAccesslterator

Contiguouslterator
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https://en.cppreference.com/w/cpp/named_req/Iterator
https://en.cppreference.com/w/cpp/named_req/OutputIterator
https://en.cppreference.com/w/cpp/named_req/InputIterator
https://en.cppreference.com/w/cpp/named_req/ForwardIterator
https://en.cppreference.com/w/cpp/named_req/BidirectionalIterator
https://en.cppreference.com/w/cpp/named_req/RandomAccessIterator
https://en.cppreference.com/w/cpp/named_req/ContiguousIterator

Priklad Output iteratoru a Input iteratoru

std::istringstream stream("1 2 3 4 5");

std: :copy(
std::istream iterator<int>(stream),
std::istream iterator<int>(),
std::ostream iterator<int>(std::cout, " ")

)5
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https://godbolt.org/z/h8vGxPs4x

Priklad Output iteratoru a Input iteratoru

std::istringstream stream("1 2 3 4 5");
istream_iterator méni stav streamu
std:: Copy( thm pass( ,jen tak* ]
std::istream iterator<int>(stream),
std::istream iterator<int>(),
std::ostream iterator<int>(std::cout, " ")

)5
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https://godbolt.org/z/h8vGxPs4x

Priklad forward iteratoru

std::forward list<int> nums{l, 2, 4, 8, 16};

// Print forward list.
std::for _each(nums.begin(), nums.end(), [](const int n) {
std::cout << n << " ';

J

})s

muzZeme iterovat opakované

forward_Llist::iterator nemeéni stav listu,
(kopie iteratoru by iterovaly to samé)

std::cout << "\n’;
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https://godbolt.org/z/PEG8ccPxn

Dalsi priklady kategorii iteratoru

* Bidirectional iterator (dovoluje ++it i --it)
e std::list<T>::iterator
* std::set<K>::iterator, std::map<K, V>::iterator
* /A naopakne pro std::unordered_set a std::unordered_map

e RandomAccess iterator
* std::deque<T>::iterator

* Contiguous iterator
e std::vector<T>::iterator
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Vlastni iterator (jednoduchy generator Cisel)

1. Urcime jeho kategorii (napr. Forwardlterator)
* Korektnost implementace kontrolujeme conceptem std::forward_iterator

2. Definujeme typedefy popisujici iterator
 difference_type, value_type, pointer, reference, iterator_category
* value_type, point, reference popisuji vysledek dereference
* Do iterator _category je ulozen tag popisujici kategorii (forward_iterator_tag)

3. Definujeme patricné metody definovane danou kategorii a vsemi
parent kategoriemi

* Pro Forwardlterator: ++it, it++, *it, it->m, it1 == it2
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Ranges

 Range = [begin, end) — typicky range (vSechny standardni kontejnery)
* nebo begin + [0, size) - range definovany rozsahem
* nebo [begin, pred) —range zakonceny podminkou
* nebo [begin, ...)—range bez konce

 Velké mnozstvi standardnich algoritmu (begin, end, ...) ma ranges::

variantu (range’ '") [ https://en.cppreference.com/w/cpp/algorithm/ranges }
* Lazy evaluace a kompozabilita (typicky pomoci | operatoru)
std::vector<int> numbers{ ... };

auto view = numbers
| std::views::filter([](int i) { return i % 2 == 0; })
| std::views::take(5);

for (auto&& item : view) {
// Process item.

}
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https://en.cppreference.com/w/cpp/algorithm/ranges

Standard nabizi velké mnozstvi utilit pro ranges

1. Funkce na ziskavani informaci o rangich
* ranges::begin(range), ranges::end(range), ranges::size(range), ...
2. Koncepty
* ranges::range (requireuje jen aby struktura podporovala ranges::begin/end)
* ranges::sized_range (pozaduje podporu begin, end a ranges::size)
* ranges::view
* ranges::input_range, ranges::output_range, ranges::forward_range, ...
3. Factories
* ranges::views::iota (umiiterovat Cisla z urceného intervalu; jako pythoni range)

4. Adaptery (typicke views)

* ranges::views::filter, ranges::views::take, ranges::views::zip, ...
5. Konverze: std::views::iota(0, 42) | std::ranges::to<std::vector>()
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Priklad: Generator Fibonacciho cisel

1. Trida Fibonacci ma konstruktor s dvema parametry (a,, a,)
2. Dané parametry fidi inicialni hodnoty posloupnosti a,, a,, a,, ...
3. Posloupnostje definovanaa,,,=a,+a,,

4. Trida Fibonacci modeluje range s hodnotami posloupnosti
* it = std::ranges::begin(fib) je iterator odpovidajici hodnote a,, ++it odpovida a,,
atd.
» std::ragnes::end(fib) je ,,sentinel” na konec. Pro tuto ulohu nebude nikdy roven
platnému iteratoru (posloupnost je nekonecna)
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