MEMORY MANAGEMENT
Function void *malloc(size) dynamically allocates a single large block of memory with the specified size and returns a pointer to it.
ptr = (cast-type*)malloc(n * element-size);

Memory is released with free(ptr) function.

E-OLYMP 8811. Product of two integers Find the product of two integers.

► Allocate memotry for a, b, res. Read two integers a and b, find their sum and print it.
#include <stdio.h>
#include <malloc.h>
long long *a, *b, *res;

int main()

{

  a = (long long *)malloc(sizeof(long long));

  b = (long long *)malloc(sizeof(long long));

  scanf("%lld %lld", a, b);

  res = (long long *)malloc(sizeof(long long));

  *res = *a * *b;

  printf("%lld\n", *res);

  free(a); free(b); free(res);

  return 0;

}

E-OLYMP 7943. Perimeter of rectangle Find the perimeter of rectangle.

► Allocate memotry for sides of rectangle a and b, and for its perimeter p. Read two integers a and b, find the perimeter of rectangle and print it.
E-OLYMP 7829. Sum of elements Find the sum of n doubles.

► Read number n, allocate memotry for n doubles. Read input sequence into array, find the sum of n doubles and print it.
#include <stdio.h>
#include <malloc.h>
int i, n;

double s, *m;

int main(void)

{

  scanf("%d", &n);

  m = (double *)malloc(n * sizeof(double));

  for (i = 0; i < n; i++) // read array
    scanf("%lf", &m[i]);

  s = 0; // find the sum of array elements
  for (i = 0; i < n; i++)

    s = s + m[i];

  free(m);

  printf("%.1lf\n", s); // print the answer
  return 0;

}

E-OLYMP 928. The sum of the largest and the smallest Find the smallest and the largest elements in array of n integers.

► Read number n, allocate memotry for n integers with malloc. Read input sequence into array, find the minimum and the maximum of n integers.
Function calloc or “contiguous allocation” method is used to dynamically allocate the specified number of blocks of memory of the specified type. It initializes each block with a default value 0.
ptr = (cast-type*)calloc(n, element-size);

E-OLYMP 8811. Product of two integers Find the product of two integers.

► Let’s use calloc instead of malloc.
#include <stdio.h>
#include <malloc.h>
long long *a, *b, *res;

int main()
{

  a = (long long *) calloc(1,sizeof(long long));

  b = (long long *) calloc(1, sizeof(long long));

  scanf("%lld %lld", a, b);

  res = (long long *) calloc(1, sizeof(long long));

  *res = *a * *b;

  printf("%lld\n", *res);

  free(a); free(b); free(res);

  return 0;

}

E-OLYMP 7829. Sum of elements Find the sum of n doubles.

► Instead of a line 

m = (double *)malloc(n * sizeof(double));
use

m = (double *)calloc(n, sizeof(double));
new / delete are C++ functions for memory management. The closest equivalents are C functions malloc and free.

	#include <stdio.h>
#include <malloc.h>
int main(void)

{

  int *p = (int *)malloc(sizeof(int));

  free(p);

  int *q = (int *)malloc(100 * sizeof(int));

  free(q);

  return 0;

}
	#include <stdio.h>
int main(void)

{

  int *p = new int;

  delete p;

  int *q = new int[100];

  delete[] q;

  return 0;

}


E-OLYMP 124. Square Find the perimeter and the area of a square.

► Solve the problem in three ways:

use malloc / free;

use calloc / free;

use new / delete;

E-OLYMP 917. Twice the minimum Array of real numbers is given. Find the twice value of the minimum element in array.
► Solve the problem in three ways:

use malloc / free;

use calloc / free;

use new / delete;

E-OLYMP 7831. Sum without maximum Array of n integers is given. Find the sum of all array elements, not equal to the maximal.
► Solve the problem in three ways:

use malloc / free;

use calloc / free;

use new / delete;

