Sorting. Comparators
Defining an ordering of a class T means that for all two objects a and b of type T, we can always determine whether a must precede b in the ordering. The definition is then implemented in a function that returns a boolean denoting the precedence. Specifically, we would like to implement a function of the form f(x, y) that takes two parameters of the same type, and returns whether x must come before y.
Strict Weak Ordering

Almost all functions/containers require the ordering to satisfy the standard mathematical definition of a strict weak ordering, or else the behavior of the functions/containers will be undefined.

Let f(x, y) be a comparison function. f is in strict weak ordering if it satisfies three invariants:

Irreflexivity

     f(x, x) = false.

Antisymmetry

     if f(x, y) then !f(y, x).

Transitivity

     if f(x, y) and f(y, z) then f(x, z).

Transitivity of Equivalence

     Let equal(x, y) = !f(x, y) && !f(y, x). If equal(x, y) and equal(y, z) then equal(x, z).

STL sort
The sort() function can be a very useful tool to both new and experienced programmers. It's use is to sort containers like arrays and vectors. It is defined in

#include <algorithm>

First take a look at each of these functions and see if we can figure out what each parameter does.

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

sort(myvector.begin(),myvector.end(),mycomparator);

Parameter 1 myvector.begin(). 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.

Parameter 2 myvector.end(). The second parameter is almost like the first but instead of putting an 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.

Parameter 3 mycomparator (). It is used to define how you do the search. For example if you have a structure that has 3 different variables in it, how does the function know which one to sort? Or how does it know how it should sort it? This is what this parameter is for. 

This function doesn’t return anything because it alters the container directly through iterators (Pointers).

Example. Read, sort and print array of integers. Use vector.
#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;

}

Example. Read, sort and print array of integers. Use static array.
#include <cstdio>

#include <algorithm>

#define MAX 1010

using namespace std;

int m[MAX];

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;

}

STL sort: ascending or descending

We can use functions:

· less() which means a < b to sort ascending

· greater()which means a > b to sort descending.

These functions are defined in

#include <set>
Example. Sort array of integers in increasing and in decreasing order.
#include <cstdio>

#include <set>

#include <algorithm>

using namespace std;

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

int i;

int main(void)

{

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

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

  printf("\n");

  sort(m,m+10,less<int>()); // increasing

  // similar to sort(m,m+n);

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

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

  printf("\n");

  sort(m,m+10,greater<int>()); // decreasing

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

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

  printf("\n");

  return 0;

}

Example. Sort char array in increasing and in decreasing order.
#include <cstdio>

#include <set>

#include <cstring>

#include <algorithm>

using namespace std;

char s[] = "Hello world!";

int i;

int main(void)

{

  puts(s);

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

  puts(s);  

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

  puts(s);  

  return 0;

}

Comparator (sorting function) is a binary function that accepts two elements in the range as arguments, and returns a value convertible to bool. The value returned indicates whether the element passed as first argument is considered to go before the second in the specific strict weak ordering it defines.
Example. Sort array of integers in decreasing order. Use comparator f.
#include <cstdio>

#include <algorithm>

#include <vector>

using namespace std;

vector<int> v;

int i, n;

int f(int a, int b)

{

  return a > b; // decreasing order

}

int main(void)

{

  scanf("%d",&n); 

  v.resize(n);

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

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

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

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

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

  printf("\n");

  return 0;

}

Example. Sort char array in decreasing order.
#include <cstdio>

#include <set>

#include <cstring>

#include <algorithm>

using namespace std;

char s[] = "Hello world!";

int i;

int f(char a, char b)

{

  return a > b; // decreasing order

}

int main(void)

{

  puts(s);

  sort(s,s+strlen(s),f); // decreasing

  puts(s);  

  return 0;

}










