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Ders Plani

STL Nedir?

Algoritmalar

Container’lar

Ilterator’lar
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STL (Standard Template Library)

e STL, icerisinde bulunan hazir sinif ve fonksiyonlari ile, algoritma
gelistirme surecinde kolaylik saglayabilen bir kUtiphanedir.

* Gelistirme zamaninin dusururler.
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STL (Standard Template Library)

3 temel bileseni vardir.
* Algoritmalar

e Contanier’lar
e |terator’lar
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STL (Standard Template Library)

3 temel bileseni vardir.

* Algoritmalar: Dizinin tersini almak veya siralama gibi cesitli algoritmari
barindirir.
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STL (Standard Template Library)

3 temel bileseni vardir.

* Container’lar: Diziler, vektorler, linked-list gibi veri yapilarini hazir
olarak ifade etmek icin container’lar sunar.
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STL (Standard Template Library)

3 temel bileseni vardir.

* I[terator’lar: Algoritmalar ile container’lar arasindaki bagi kurarlar.
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STL (Standard Template Library)

Container’lar: Veri gruplarini, bir arada tutmak icin farkl yaklasimlar
sunar.

Karmasik veri yapilarini gerceklemeyi kolaylastirir.

Orn. linked-list, agaclar vb...
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STL (Standard Template Library)

En sik kullanilan container’lar

* Pair

e Tuple

* Array

* Vektorler

* Queue

e Stack

* Priority Queue
* List

* Set
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STL (Standard Template Library)

Pair:

Iki farkli veri tipine sahip degiskenin bir arada grup olarak kullanilmasin
saglamaktadir.
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STL (Standard Template

#tinclude <iostream>
using namespace std;

int main()

{

pair<int, int> pairil;
pair<int, string> pair2;
pair<int, int> pair3;

pairl = make_pair(1, 2);
pair2 = make_pair(1, "deneme");
pairl = make_pair(5, 23);

Library)

cout << pairl.first << endl;
cout << pair2.second << endl;

if (pairl == pair3)

cout << "Pair'ler esit" << endl;
else

cout << "Pair'ler esit degil" <«

return 9;

}

Cikt:
Pair’ler esit degil
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STL (Standard Template Library)

Pair’de kullanilabilen operatorler ve fonksiyonlar:

— . Bir pair’i diger bir pair’e atar

swap . Iki pair’in degiskenlerini yer degistirir
make_pair : Pair olusturmak icin kullanilir

==, l=,>,<,<=, >=:Karsilastirma operatorleri
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STL (Standard Template Library)

Tuple:

Ayni pair’de oldugu gibi degiskenleri gruplamaktadir. Tuple 3 farkl
degiskeni gruplayabilmektedir.
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STL (Standard Template Library)

#include <iostream>
#include <tuple> int id;
using namespace std; string first name, last name;

tie(id, first name, last name) = tuple2;
int main()
{ cout << id << " " << first name << " " <<
tuple<int, int, int> tuplel; last name;

tuple<int, string, string> tuple2;

return 9;
tuplel = make tuple(1, 2, 3); }
tuple2 = make_tuple(1l, "deneme", "test");

Cikt:
1 deneme test
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STL (Standard Template Library)

Tuple’de kullanilabilen operatorler ve fonksiyonlar:

= . Bir tuple’i diger bir tuple’e atar

swap : Iki tuple’in degiskenlerini yer degistirir
make_tuple : Tuple olusturmak icin kullanilir

==, l=,>,<,<=, >=:Karsilastirma operatorleri

Tie : Degiskenleri, tuple’e baglar
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STL (Standard Template Library)

Array:

Ayni tirden olan obje grubudur. Bir array klasik tanimlama ile (Orn. int
x [50]) tanimlanabilir. Ancak STL ile tanimlandiginda, STLin sundugu
cesitli fonksiyonlar kullanilabilmektedir.
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STL (Standard Template Library)

Array:

#include <array>
#include <iostream> cout << endl;
using namespace std;
cout << "b : ";
int main() for (int 1 =0; i < 8; i++) {
{ cout << b[i] << " ";
array<int, 8> a ; }
array<int, 8> b ; return 0;

}

a.swap(b);

cout << "a : 7; .
for (int 1 = O; Grkt:

. . a:87654321
cout << a[i] <« b:12345678
} :
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STL (Standard Template Library)

Array’de kullanilabilen operatorler ve fonksiyonlar:

at(int) : istenilen index’teki elemana erisim, sinir disina ¢iktiginda, exception
throw edecektir.

[int] . istenilen index’teki elemana erisim
front() : ilk elemani dondurur

back() : Son elemani dondurir

fill(int) : TGm diziyi verilen argiiman ile doldurur
swap . Iki dizinin elemanlarini degistirir
Size : Dizinin boyutunu dondurur
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STL (Standard Template Library)

Vektor:

Dizinin baslangicta boyutunun sabit olarak belirtilmesi nedeniyle,
dinamik olarak boyutu arttirllamamaktadir. Vektorler, ayni diziler gibi
verileri saklarlar (Bellekte ardisik olarak) ancak calisma zamaninda

boyutlar arttirilabilir.
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STL (Standard Template Library)

#include <iostream> for (int i = 0; i < v.size(); i++)
#include <vector> {

cout << v[i] << " ";
using namespace std; }

int main() return 0;

{ }

vector<int> v;

v.push _back(1);
v.push _back(2);
v.push _back(4);
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STL (Standard Template Library)

iterator Ornegi

#include <iostream> for (vector<int>::iterator i = v.begin(); i !=
#include <vector> v.end(); i++)

{ " "

using namespace std; cout << *i <« ;

}
int main()
{ }
vector<int> v;
v.push _back(1);
v.push_back(2);
v.push _back(4);

Ciktu:
124
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STL (Standard Template Library)

Vector’de kullanilabilen operatorler ve fonksiyonlar:

e push_back() : Vektorun sonuna eleman ekler
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STL (Standard Template Library)

V baslangic:

vector<int=::iterator i = v.begin();

v.insert(i, 70);
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STL (Standard Template Library)

vector<int>::iterator i = v.begin();

v.insert(i, 2, 100);
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STL (Standard Template Library)

10 20 30 40 50 60

v.pop_back();

10 20 30 40 50
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STL (Standard Template Library)

##tinclude <iostream>
##include <vector>

using namespace std;

int main()

{ . Cikt:
vector<int>v{ 10,20,30,40 }; 30 40
vector<int>::iterator it = v.begin();

v.erase(it);

v.erase(v.begin(), v.end() - 2);

for (it = v.begin(); it != v.end(); it++)
{

cout << *it <« ;

}
}
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STL (Standard Template Library)

List:

Array ve vektorler elemanlarini bellekte ardisik olarak tutarlar.
Dolayisiyla elemanlarinin arasina yeni bir eleman eklenmek
istendiginde tim elemanlarin baska bir RAM bdlgesine kaydirilmasi
gerekmektedir. Bu durum hesaplama gicu acisindan maliyelidir.
Listeler (linked-list) bu sorunu asmak icin kullanilmaktadir. Linked

list’lerde veriler ardisik olarak tutulmaz. Bir eleman digerinin adresini
tasir.

28/45 Dr. V. E. Levent Algoritmalar ve Programlama |l — BLM102



STL (Standard Template Library)

List:

el

head

Tek Yonlu Liste
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STL (Standard Template Library)

List:

Cift Yonlu Liste
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STL (Standard Template Library)

#include <iostream> for (list<int>::iterator 1 = 1l.begin(); i !=
#include <list> l.end(); ++1)

cout << *i << " "
using namespace std;

cout << "\n";
int main()
{ 1l.push_front(8);
list<int> 1{ 1,2,3,4,5 }; 1.push_front(9);

1.push_back(6); for (list<int>::iterator 1 = 1l.begin(); i !=
1.push_back(7); l.end(); ++i)
cout << *i << " ",

}

Ciktr:
1234567
981234567
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STL (Standard Template Library)

Stack:

Icerisine veri eklendiginde, her zaman eklenen son veri
okunabilir. LIFO (Last In First Out) mantigi ile calisir.
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STL (Standard Template Library)

#include <iostream> cout << s.top() << endl;
#include <stack>

cout << s.size() << endl;

using namespace std;
s.pop();
int main()
{ cout << s.top();
stack<int> s; }

s.push(3);
s.push(4);
s.push(5);
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STL (Standard Template Library)

Queue:
FIFO (First In First Out) mantigi ile calisir.

I Back Front

Dequeue
Enqueue
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STL (Standard Template Library)

#tinclude <iostream>
#include <queue>

using namespace std;

int main()

{

queue <int> q;

q.push(2);
q.push(3);
q.push(5);

cout << g.front() << endl;

q.pop();

cout << q.front();

}
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STL (Standard Template Library)

Priority Queue:

Queue gibidir, tek farkli en 6ndeki okunacak eleman daima
gueue’nin icerisindeki en buyuk elemandir.
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STL (Standard Template Library)

#include <iostream>>
#include <queue> cout << pgl.top() << endl;

using namespace std; pgl.pop();
int main() cout << pqgl.top() << endl;

{

priority queue<int> pql; return 0;

pgl.push(60); }
pgl.push(30);
pgl.push(40);
pgl.push(90);

Ciktr:
90
60
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STL (Standard Template Library)

Double Ended Queue (Dequeue):
Queue’nin iki ucu bulunan versiyonudur.

Deletion Insertion

Insertion ‘ ‘ Deletion

Front

38/45 Dr. V. E. Levent Algoritmalar ve Programlama |l — BLM102



STL (Standard Template Library)

#include <iostream> cout << dqg.front() <<
#include <deque>
#include <vector> dg.push_front(20);

<< dg.back() <«

using namespace std; cout << dqg.front() << << dg.back() <«

int main() dq.pop_back();
{

cout << dqg.front() << << dg.back() <«

deque<int> dgq = { 1,5,8,9,3 };

}
dg.push_back(10);
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STL (Standard Template Library)

Sort:

Siralama algoritmasidir, konteyner’daki elemanlari siralamak icin
kullanilir.
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STL (Standard Template Library)

#include<iostream> sort(vl.begin(), vi.end());
#include<algorithm>

#include<vector> cout << is_sorted(vl.begin(), vl.end()) <<
using namespace std; endl;

int main() for (vector<int>::iterator i = vl.begin(); i !=
{ vi.end(); i++)
vector<int> vil; {
cout << *i << " ",
vl.push back(8); }
vl.push back(4);
vl.push back(5);
vl.push back(1); }

cout << is_sorted(vl.begin(), vl.end()) << Cikti:

endl; 0
1

1458
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STL (Standard Template Library)

Binary search:

Arama algoritmasidir, veri grubu icerisinde belirli bir elemanin var olup
olmadigl kontroll icin kullanilabilir.
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STL (Standard Template Library)

#include <vector>
#include<iostream>
#include <algorithm>
using namespace std;

int main()

{ Ciktr:

vector<int> arr = 10, 15, 20, 25, 30, 35 };
{ ? ? ? ? ? s 15 dizide vardir

if (binary_search(arr.begin(), arr.end(), 15))
cout << "15 dizide vardir";

else

cout << "15 dizide yoktur";

cout << endl;

}
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STL (Standard Template Library)
Min-Max:

STLlde Veri grubu icerisinde minimum ve maksimum bulma algoritmasi
bulunmaktadir.
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STL (Standard Template Library)

#include <vector> cout << "\nMin Element = "
#include <iostream> << *min_element(a.begin(), a.end());
#include <algorithm>
using namespace std; cout << "\nMax Element = "

<< *max_element(a.begin(), a.end());
int main()
{ return 0;

vector<int> a = { 1, 45, 54, 71, 76, 12 }; }

cout << "Vector: ";
for (int i = 0; i < a.size(); i++)
cout << a[i] << " ";

kti:
cout << endl; Ikt

Vector: 145547176 12

Min Element =1
Max Element = 76
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