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Ìîäåë íà èòåðàòîðèòå

Ëèíåéíî îáõîæäàíå íà êîëåêöèÿ/ìíîæåñòâî/ñïèñúê/ñòðóêòóðà:

I GetNext() - èçâëè÷à ñëåäâàùèÿ åëåìåíò;

I HasNext() - ïðîâåðÿâà äàëè èìà ñëåäâàù åëåìåíò;
ïîíÿêîãà ñå ðåàëèçèðà êàòî (next = HasNext()) != null.

Ïîçâîëÿâàò îáõîæäàíå ñ foreach.

Ïîçâîëÿâàò ïîñëåäîâàòåëíî èçáðîÿâàíå íà åëåìåíòè, áåç äà ñå
çàäåëÿ ïàìåò çà öÿëàòà êîëåêöèÿ (îñîáåíî ïðè pipeline!!).

Ïîçâîëÿâàò åôåêòèâíà ðàáîòà ñ ìíîæåñòâà, êîãàòî òúðñèì
êîíêðåòåí åëåìåíò (áåç äà èìà ïî-áúðç íà÷èí îò îáõîæäàíå)
èëè ñå íóæäàåì ñàìî îò ÷àñò îò åëåìåíòèòå.
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Èòåðàòîðè â C#

Interface-è: IEnumerator<T> è IEnumerable<T>.
×ðåç List<T>, Enumerable.Cast<T>, .AsEnumerable<T>.

Ïîëåçíè �äåêëàðàòèâíè� ìåòîäè íà IEnumerable<T>:

I First , Last, Single - ñïåöèôè÷íè åëåìåíòè, ñèíãëåòîí;

I All , Any - êâàíòîðè;

I Take, TakeWhile - âçèìàíå íà ÷àñò îò èòåðàöèÿòà;

I Max, Min, Sum, Average, Aggregate - àãðåãàòè;

I Reverse, Skip - îáðúùàíå è ïðîïóñêàíå íà åëåìåíò;

I Concat, Zip - êîìáèíàöèè îò èòåðàòîðè;

I Intersect , Union, Except - ìíîæåñòâåíè îïåðàöèè;

I Select , Where, OrderBy, GroupBy - çàÿâêè.
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Îáõîæäàíå íà äúðâî

public static class IEnumerableExtensions

{

public static void ForEach <T>(

this IEnumerable <T> iEnumerable , Action <T> action)

{

foreach(T item in iEnumerable) action(item);

}

}

public TreeNode(NodeValue value ,

params TreeNode [] childrenNodes)

{

Value = value;

children.AddRange(childrenNodes);

Height =

children.Select(child => child.Height + 1).

DefaultIfEmpty ().Max();

}
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Îáõîæäàíå íà äúðâî (ïðîäúëæåíèå)

public IEnumerable <TreeNode > PreTraverse ()

{

yield return this;

foreach(var ownChild in children)

foreach(var child in ownChild.PreTraverse ())

yield return child;

}

public IEnumerable <TreeNode > PostTraverse ()

{

foreach(var ownChild in children)

foreach(var child in ownChild.PostTraverse ())

yield return child;

yield return this;

}

tree.PostTraverse ().ForEach(

node => Console.WriteLine(

string.Format(node.Height + ": " + node.Value)));



Îáõîæäàíå íà äúðâî (ïðîäúëæåíèå)
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Ïîòîöè â Java

Interface-è: Iterator <T>, Iterable <T> è Stream<T>.
×ðåç List<T>.stream, Stream.generate, Stream. iterate ,
Stream.of, Pattern. splitAsStream, Stream.Builder<T>,
StreamSupport.stream+ Iterable <T>.spliterator.

Ïîëåçíè �äåêëàðàòèâíè� ìåòîäè íà Stream<T>:

I allMatch, anyMatch, noneMatch - êâàíòîðè;

I limit - âçèìàíå íà ÷àñò îò ïîòîêà;

I max, min, reduce, collect - àãðåãàòè;

I skip - ïðîïóñêàíå íà åëåìåíò;

I concat - êîíêàòåíèðàíå íà ïîòîöè;

I forEach - èçïúëíÿâàíå çà âñåêè åëåìåíò;

I �lter , map, sorted - ôèëòðèðàíå, ïðåîáðàçóâàíå è äð.
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Hill climbing

static class Graph

{

HashSet <Integer > vertices;

Hashtable <Integer , ArrayList <GraphEdge >> outgoing;

public Stream <Integer > HillClimbing(Integer start)

{

Iterable <Integer > HillClimbingIterable =

new Iterable <Integer >()

{

public Iterator <Integer > iterator ()

{

return new Iterator <Integer >()

{

...

return StreamSupport.stream(

HillClimbingIterable.spliterator (), false);

}
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Hill climbing (ïðîäúëæåíèå)

private OptionalInt previous = OptionalInt.empty ();

private OptionalInt current = OptionalInt.of(start);

public boolean hasNext ()

{

return !previous.isPresent () || current.isPresent ()

&& previous.getAsInt () < current.getAsInt ();

}

public Integer next()

{

previous = current;

current = outgoing.get(current.getAsInt ()).

stream ().map(edge -> edge.To).

mapToInt(Integer :: intValue).max();

return previous.getAsInt ();

}

graph.HillClimbing(start).forEach(

vertex -> System.out.println(vertex));
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Ãåíåðàòîðè â JavaScript

Interface-è: Iterable , Iterator è IteratorResult .
×ðåç Array, Set, Map, String è èçðè÷íî ÷ðåç yield .

Ïîëåçíè �äåêëàðàòèâíè� ìåòîäè íà Array è Iterable (ñ wu.js):

I every, some - êâàíòîðè;

I slice - âçèìàíå íà ÷àñò îò ñïèñúêà/ãåíåðàòîðà;

I reduce - àãðåãàòè;

I shift /drop - ïðîïóñêàíå íà åëåìåíòè;

I concat/chain - êîíêàòåíèðàíå íà ñïèñúöè/ãåíåðàòîðè;

I forEach - èçïúëíÿâàíå çà âñåêè åëåìåíò;

I �lter , map, sort , reverse - ôèëòðèðàíå, ïðåîáðàçóâàíå,
ñîðòèðàíå (ñàìî çà ñïèñúöè) è îáðúùàíå (ñàìî ñïèñúöè).
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Èçâëè÷àíå íà äàòè
var exp = /(\d{2}) \.(\d{2}) \.(\d{4})/g;

var match = exp.exec(text);

while (match != null)

{

if((match [1] == "25" || match [1] == "31") &&

match [2] == "12" && parseInt(match [3]) % 4 == 0)

console.log(match [0]);

match = exp.exec(text);

}

RegExp.prototype.AllMatches =

function *( input)

{

var match = this.exec(input);

while (match != null)

{

yield match;

match = this.exec(input);

}

}
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Èçâëè÷àíå íà äàòè (ïðîäúëæåíèå)

wu (/(25|31) \.12\.\d{2}(\d{2})/g.AllMatches(text)).

filter(match => parseInt(match [2]) % 4 == 0).

forEach(match => console.log(match [0]));

Â C# ñúùîòî ñå ðåàëèçèðà òàêà:

Regex.Matches(text , @"(25|31) \.12\.\d{2}(\d{2})").

Cast <Match >().

Where(match =>

(int.Parse(match.Groups [2]. Value) % 4 == 0)).

ForEach(match =>

Console.WriteLine(match.Value));



Èçâëè÷àíå íà äàòè (ïðîäúëæåíèå)

wu (/(25|31) \.12\.\d{2}(\d{2})/g.AllMatches(text)).

filter(match => parseInt(match [2]) % 4 == 0).

forEach(match => console.log(match [0]));
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Regex.Matches(text , @"(25|31) \.12\.\d{2}(\d{2})").

Cast <Match >().

Where(match =>

(int.Parse(match.Groups [2]. Value) % 4 == 0)).

ForEach(match =>

Console.WriteLine(match.Value));



Ãåíåðàòîðè â Python

Ïðîòîêîë íà èòåðàòîðèòå: __iter__ è next/__next__.
iterable : ñïèñúöè, ìíîæåñòâà, n-îðêè, íèçîâå, ôàéëîâå.
×ðåç iter , range, permutations, combinations, yield è
êîíñòðóêöèÿ ... for ... in ... if ... .

Ïîëåçíè �äåêëàðàòèâíè� ìåòîäè çà iterable è îò itertools :

I all , any - êâàíòîðè;

I sclice , isclice , takewhile, dropwhile - âçèìàíå íà ÷àñò è
ïðîïóñêàíå íà åëåìåíòè;

I max, min, sum, accumulate - àãðåãàòè;

I product - äåêàðòîâî ïðîèçâåäåíèå;

I chain, zip, tee - êîìáèíèðàíå è ðàçäåëÿíå íà ãåíåðàòîðè;

I �lter , map, sorted, reversed - ôèëòðèðàíå, ïðåîáðàçóâàíå,
ñîðòèðàíå è îáðúùàíå.



Ãåíåðàòîðè â Python

Ïðîòîêîë íà èòåðàòîðèòå: __iter__ è next/__next__.
iterable : ñïèñúöè, ìíîæåñòâà, n-îðêè, íèçîâå, ôàéëîâå.
×ðåç iter , range, permutations, combinations, yield è
êîíñòðóêöèÿ ... for ... in ... if ... .

Ïîëåçíè �äåêëàðàòèâíè� ìåòîäè çà iterable è îò itertools :

I all , any - êâàíòîðè;

I sclice , isclice , takewhile, dropwhile - âçèìàíå íà ÷àñò è
ïðîïóñêàíå íà åëåìåíòè;

I max, min, sum, accumulate - àãðåãàòè;

I product - äåêàðòîâî ïðîèçâåäåíèå;

I chain, zip, tee - êîìáèíèðàíå è ðàçäåëÿíå íà ãåíåðàòîðè;

I �lter , map, sorted, reversed - ôèëòðèðàíå, ïðåîáðàçóâàíå,
ñîðòèðàíå è îáðúùàíå.



Ïðîñòè ÷èñëà

def IsPrime(number):

return number > 1 and all(map(lambda lesser:

number % lesser > 0, range(2, number - 1)))

def PrimeNumbers ():

return filter(IsPrime , count ())

def Eratosthenes(iterator = count (2)):

current = next(iterator)

yield current

yield from Eratosthenes(filter(lambda number:

number % current > 0, iterator))

def EratosthenesNonRecursive ():

gen = []

for p in filter(lambda n: all(map(lambda l:

n % l > 0, gen)), count (2)):

gen.append(p)

yield p
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Óïðàæíåíèÿ

I Ãåíåðèðàíå íà îáõâàò îò ÷èñëà.

I Ãåíåðèðàíå íà äâîéêè, òðîéêè è n-îðêè îò ÷èñëà.

I Ãåíåðèðàíå íà ðåäèöàòà íà Ôèáîíà÷è.

I Ðàçïîçíàâàíå íà ïðèíàäëåæíîñò êúì ðåäèöè.
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