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Algorithms in STL (sort, find ,search)

sort() Algorithm :

Sorting is one of the most basic functions applied to data. It means arranging the data in
a particular fashion, which can be increasing or decreasing. There is a builtin function
in C++ STL by the name of sort().

This function internally uses IntroSort. In more details it is implemented using hybrid
of QuickSort, HeapSort and InsertionSort: By default, it uses QuickSort but if
QuickSort is doing unfair partitioning and taking more than N*logN time, it switches to
HeapSort and when the array size becomes really small, it switches to InsertionSort.

The prototype for sortis : sort (startaddress, endaddress)

startaddress: the address of the first
element of the array
endaddress: the address of the next
contiguous location of the
last element of the array.

So actually sort() sorts in the range of [startaddress,endaddress)

Program using sort() :

// C++ program to sort an array
#include <algorithm>
#include <iostream>

using namespace std;

void show(int a[], int array_size)
l
for (int i = 0; i < array_size; ++i)
cout << a[i] <<"";
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// Driver code
int main()

1
inta[]={1,5,8,9,6,7,3,4,2,0 };

// size of the array

int asize = sizeof(a) / sizeof(a[0]);

cout << "The array before sorting is : \n";
// print the array

show(a, asize);

// sort the array
sort(a, a + asize);

cout << "\n\nThe array after sorting is :\n";

// print the array after sorting
show(a, asize);

return 0;

find() Algorithm :

Finds the element in the given range of numbers. Returns an iterator to the first element
in the range [first,last) that compares equal to val. If no such element is found, the
function returns last.

Function Template :
Inputlterator find (Inputlterator first, Inputlterator last, const T& val)

first,last :

Input iterators to the initial and final positions in a sequence. The range
searched is [firstlast), which contains all the elements between first and

last, including the element pointed by first but not the element pointed by last.
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val :

Value to be search in the range

Return Value :

An iterator to the first element in the range that compares equal to val.
If no elements match, the function returns last.

Program using find() Algorithm

#include<bits/stdc++.h>
int main ()

{

std::vector<int> vec { 10,20, 30,40 };

// Iterator used to store the position
// of searched element
std::vector<int>::iterator it;

// Print Original Vector

std::cout << "Original vector :";

for (int i=0; i<vec.size(); it+)
std::cout <<" " << vec[i];

std::cout << "\n";

// Element to be searched
int ser = 30;

// std::find function call
it = std::find (vec.begin(), vec.end(), ser);
if (it != vec.end())
{
std::cout << "Element " << ser <<" found at position : " ;
std::cout << it - vec.begin() <<" (counting from zero) \n" ;
}
else
std::cout << "Element not found.\n\n";

return 0; }
Search () Algorithm :
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Search () Al orithm :

std::search is defined in the header file <algorithm=> and used to find out the presence
of a subsequence satisfying a condition (equality if no such predicate is defined) with

respect to another sequence.

. It searches the sequence [firstl, lastl) for the first occurrence of the subsequence
defined by [first2, last2), and returns an iterator to its first element of the occurrence,
or last1 if no occurrences are found.

. Tt compares the elements in both ranges sequentially using operator== (version 1) or
based on any given predicate (version 2). A subsequence of [firstl, lastl) is
considered a match only when this is frue for all the elements of [first2, last2).
Finally, std::search returns the first of such occurrences.

It can be used in either of the two versions, as depicted below :
1. For comparing elements using ==

Forwardlterator] search (Forwardlteratorl firstl, F orwardlteratorl lastl,
Forwardlterator2 first2, Forwardlterator2 last2);

firstl:

Forward iterator to beginning of first container 1o be searched into.

lastl:
Forward iterator to end of first container to be searched into.

first2:
Forward iterator to the beginning of the subsequence of second container to be
searched for.

last2:
Forward iterator to the ending of the subsequence of second container to be

searched for.

Returns: an iterator to the first element of the |

irst occurrence of [first2, last2) in [firstl, lastl), or last]
if no occurrences are found.
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val :

Value to be search in the range

Return Value :

An iterator to the first element in the range that compares equal to val.
If no elements match, the function returns last.

Program using find() Algorithm

#include<bits/stde++.h>
int main ()

{ ;
std::vector<int> vec { 10, 20, 30, 40 };

// Tterator used to store the position
// of searched element
std::vector<int>::iterator it;

// Print Original Vector

std::cout << "Original vector :";

for (int i=0; i<vec.size(); i++)
std::cout << " " << vecl[i];

std::cout << "\n";

// Element to be searched
int ser = 30;

// std::find function call
it = std::find (vec.begin(), vec.end(), ser);
if (it != vec.end())
{
std::cout << "Element " << ser <<" found at position : " ;
std::cout << it - vec.begin() << " (counting from zero) \n" ;
j
else
std::cout << "Element not found.\n\n";

return 0; }
Search () Algorithm :




Program using search() Algorithm

Version 1:

// C++ program to demonstrate the use of std::search

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

int main()

P
!

inti, j;

// Declaring the sequence to be searched into
vector<int>vl =1{1,2,3,4,5,6,7 };

// Declaring the subsequence to be searched for
vector<int>v2=1{3,4,5};

// Declaring an iterator for storing the returning pointer
vector<int>::iterator il;

// Using std::search and storing the result in
/I iterator il
i1 = std::search(v1.begin(), v1.end(), v2.begin(), v2.end());

// checking if iterator il contains end pointer of vI or not
if (il !=vl.end()) {

cout << "vector2 is present at index " << (il - v1.begin());
} else {

cout << "vector2 is not present in vectorl";

h

return O;

23



For comparison based on a predicate (or condition) :

Forwardlteratorl search (Forwardlteratorl firstl, F orwardlteratorl lastl,
Forwardlterator?2 first2, ForwardlIterator2 last2,

BinaryPredicate pred);

All the arguments are same as previous template, just one more argument is added

pred: Binary function that accepts two elements as arguments (one of each of the two
containers, in the same order), and returns a value convertible to bool. The returned
value indicates whether the elements are considered to match in the context of this
function. The function shall not modify any of its arguments. This can either be a
function pointer or a function object.

Returns: an iterator, to the first element of the first occurrence of [first2, last2)
satisfying a predicate, in [firstl, lastl), or last] if no occurrences are found.

// C++ program to demonstrate the use of std::search
// with binary predicate

#include <iostream>

#include <vector>

#include <algorithm>

using namespace std;

// Defining the BinaryPredicate function
bool pred(int i, int j)

if (i>])¢
return 1;
} else {
return 0;
§
)

int main()

{

inti, j;

‘// Declaring the sequence to be searched into
vector<int> vl =1{1,2,3,4,5,6,7 };



// Declaring the subsequence to be compared to based
// on predicate
vector<int> v2 = { 3,4, 5 };

// Declaring an iterator for storing the returning pointer
vector<int>::iteratoril;

// Using std::search and storing the result in
// iterator il based on predicate pred
i1 = std::search(v1.begin(), v1.end(), v2.begin(), v2.end(), pred);

// checking if iterator il contains end pointer of vl or not
if (i1 != vl.end()) {
cout << "vector] elements are greater than vector2 starting "
<< "from position " << (il - vl.begin());
} else {
cout << "vectorl elements are not greater than vector2 "
<< "elements consecutively.";
}

return 0;

Link : https://www.geeksforgeeks.org[sort-algorithms—the-c-standard—template-librarv-
stl/




