SORT
The sort() function in the <algorithm> header sorts containers like arrays and vectors.

[image: image1.emf]int m[100]; sort(m, m+n);

vector<int> v; sort(v.begin(), v.end());
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The first parameter is where you will be putting a iterator (pointer) to the first element in the range that you want to sort. The sort will include the element that the iterator points to.
The second parameter is almost like the first but instead of putting a iterator to the first element to sort you will be putting a iterator to the last element. One very important difference is that the search won’t include the element that this iterator points to. It is [first, last) meaning it includes the first parameter in the sort but it doesn’t include the second parameter in the sort.
E-OLYMP 2321. Sorting Sort array of integers in nondecreasing order.

► Sort the static array using sort fuction.
#include <cstdio>
#include <algorithm>
using namespace std;

int m[1001];

int i, n;

int main(void)

{

  scanf("%d", &n);

  for (i = 0; i < n; i++)

    scanf("%d", &m[i]);

  sort(m, m + n);

  for (i = 0; i < n; i++)

    printf("%d ", m[i]);

  printf("\n");

  return 0;

}

► Sort the vector using sort fuction.
#include <cstdio>
#include <algorithm>
#include <vector>
using namespace std;

vector<int> v;

int i, n;

int main(void)

{

  scanf("%d", &n);

  v.resize(n);

  for (i = 0; i < n; i++)

    scanf("%d", &v[i]);

  sort(v.begin(), v.end());

  for (i = 0; i < n; i++)

    printf("%d ", v[i]);

  printf("\n");

  return 0;

}

To sort the values on interval [a; b] one should call sort(m + a, m + b + 1), which is the same as sort(&m[a], &m[b + 1]).
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#include <cstdio>
#include <algorithm>
using namespace std;

int m[10] = {9,8,7,6,5,4,3,2,1,0};

int main(void)

{

  sort(m+3, m+7);

  for (int i = 0; i < 10; i++)

    printf("%d ", m[i]);

  printf("\n");

  return 0;

}

To sort the interval [a; b] for the vector, one should call sort(v.begin() + a, v.begin() + b + 1).
#include <cstdio>
#include <algorithm>
#include <vector>
using namespace std;

int m[10] = { 9,8,7,6,5,4,3,2,1,0 };

vector<int> v(m,m+10);

int main(void)

{

  sort(v.begin() + 3, v.begin() + 7);

  for (int i = 0; i < 10; i++)

    printf("%d ", v[i]);

  printf("\n");

  return 0;

}

To sort in increasing / decreasing order, use templates less and greater, defined in the <set> library. These templates you can put into the third argument (comparator).
sort(m.begin(),m.end(),less<int>());    // increasing order
sort(m.begin(),m.end(),greater<int>()); // decreasing order
E-OLYMP 4738. Sorting Sort array of integers in non-increasing order.

► Sort the static array (vector) using sort fuction.
#include <cstdio>
#include <vector>
#include <set>
#include <algorithm>
using namespace std;

vector<int> v;

int i, n;

int main(void)

{

  scanf("%d", &n);

  v.resize(n);

  for (i = 0; i < n; i++)

    scanf("%d", &v[i]);

  sort(v.begin(), v.end(), greater<int>());

  for (i = 0; i < v.size(); i++)

    printf("%d ", v[i]);

  printf("\n");

  return 0;

}

You can sort the letters in a char array (string).
#include <cstdio>
#include <cstring>
#include <string>
#include <algorithm>
using namespace std;

int main(void)

{

  // sort letters in increasing order of ASCII codes
  char s[] = "abrakadabra";

  sort(s, s + strlen(s));

  puts(s);

  // sort letters in decreasing order of ASCII codes
  string p = "523463463563456";

  sort(p.begin(), p.end(), greater<char>());

  puts(p.c_str());

  return 0;

}

E-OLYMP 2323. Numbers from digits Given integer n. Create from all its digits the biggest and then the smallest number. Print the sum of obtained numbers.
► Read integer like char array (string). Sort the digits in increasing / decreasing order.
#include <cstdio>
#include <set>
#include <cstring>
#include <algorithm>
using namespace std;

int a, b;

char s[20];

int main(void)

{

  gets(s);

  sort(s, s + strlen(s), greater<char>());

  sscanf(s, "%d", &a);

  sort(s, s + strlen(s), less<char>());

  sscanf(s, "%d", &b);

  printf("%d\n", a + b);

  return 0;

}

Working with strings:
#include <cstdio>
#include <iostream>
#include <set>
#include <string>
#include <algorithm>
using namespace std;

int a, b;

string s;

int main(void)

{

  cin >> s;

  sort(s.begin(), s.end(), greater<char>());

  sscanf(s.c_str(), "%d", &a);

  sort(s.begin(), s.end(), less<char>());

  sscanf(s.c_str(), "%d", &b);

  cout << a + b << endl;

  return 0;

}

Compator – your own sorting function

We can also write our own comparator function f(a, b) and pass it as a third parameter. This “comparator” function returns a value; convertible to bool, which basically tells us whether the passed “first” argument should be placed before the passed “second” argument or not.
Comparator function returns true, if a and b should not be swapped.
E-OLYMP 4738. Sorting Sort array of integers in non-increasing order.

► Sort the static array (vector) using sort fuction. Write your own comparator.
#include <cstdio>
#include <algorithm>
#define MAX 1010

using namespace std;

int m[MAX];

int i, n;

int f(int a, int b)

{

  return a > b;

}

int main(void)

{

  scanf("%d", &n);

  for (i = 0; i < n; i++)

    scanf("%d", &m[i]);

  sort(m, m + n, f);

  for (i = 0; i < n; i++)

    printf("%d ", m[i]);

  printf("\n");


return 0;

}

E-OLYMP 972. Sorting time Sort the time in non-decreasing order (hours first, minutes second, seconds third).

► Sort the array of structures MyTime using sort fuction. Write your own comparator.
#include <cstdio>
#include <algorithm>
using namespace std;

int i, n, h, m, s;

struct MyTime
{

  int hour, min, sec;

};

MyTime lst[100];

int f(MyTime a, MyTime b)

{

  if ((a.hour == b.hour) && (a.min == b.min)) return a.sec < b.sec;

  if (a.hour == b.hour) return a.min < b.min;

  return a.hour < b.hour;

}

int main(void)

{

  scanf("%d", &n);

  for (i = 0; i < n; i++)

    scanf("%d %d %d", &lst[i].hour, &lst[i].min, &lst[i].sec);

  sort(lst, lst + n, f);

  for (i = 0; i < n; i++)

    printf("%d %d %d\n", lst[i].hour, lst[i].min, lst[i].sec);

  return 0;

}
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