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	#include <iostream>
#include <string.h>
using namespace std;

typedef int(*COMPARER)(void*, void*);

#define NOI(_arr)  (sizeof(_arr)/sizeof(_arr[0]))
#define sort(_arr,_cmpr)  _sortEngine(_arr,NOI(_arr),sizeof(_arr[0]),_cmpr)
#define showStudentRecords(_students)  _showStudentRecords(_students,NOI(_students))

struct STUDENT {
    const char* name;
    unsigned char age;
    float         cgpa;
};

void _sortEngine(void* pdata, unsigned n, unsigned sz,
    // int (*comparer)(void*,void*)){
    COMPARER comparer) {
    char* p;

    for (unsigned i = 0; i < (n - 1); i++) {
        p = (char*)pdata;
        for (unsigned j = 0; j < (n - 1 - i); j++) {
            if (comparer(p, p + sz) > 0) {
                for (unsigned z = 0; z < sz; z++) {
                    char c = p[z];
                    p[z] = p[z + sz];
                    p[z + sz] = c;
                }
            }
            p += sz;
        }
    }
}

int CompareInteger(void* lhs, void* rhs) {
    return *((int*)lhs) - *((int*)rhs);
}

int CompareIntegerDesc(void* lhs, void* rhs) {
    return *((int*)rhs) - *((int*)lhs);
}

int CompareDouble(void* lhs, void* rhs) {
    double d1 = *((double*)lhs);
    double d2 = *((double*)rhs);
    if (d1 > d2) return 1;

    if (d1 < d2) return -1;
    return 0;
}

int CompareStudentByAge(void* lhs, void* rhs) {
    return ((STUDENT*)lhs)->age - ((STUDENT*)rhs)->age;
}

int CompareStudentByCGPA(void* lhs, void* rhs) {
    return (((STUDENT*)lhs)->cgpa > ((STUDENT*)rhs)->cgpa) ? 1 : -1;
}

int CompareStudentByName(void* lhs, void* rhs) {
    return strcmp(((STUDENT*)lhs)->name, ((STUDENT*)rhs)->name);
}

void _showStudentRecords(STUDENT* ps, unsigned n) {
    while (n--) {
        cout << "Age:" << (int)ps->age << '\t' <<
            "CGPA:" << ps->cgpa << '\t' <<
            "Name:" << ps->name << endl;
        ps++;
    }
    cout << endl;
}

int main() {
    int idata[] = { 5, 3, 7, 8, 2, 7, 9, 4 };
    sort(idata, CompareInteger);
    for (int i = 0; i < NOI(idata); i++) cout << idata[i] << '\t';
    cout << endl;

    sort(idata, CompareIntegerDesc);
    for (int i = 0; i < NOI(idata); i++) cout << idata[i] << '\t';
    cout << endl;

    double ddata[] = { 5.4, 3.2, 7.1, 8.8, 2.4, 7.0, 9.4, 4.1 };
    sort(ddata, CompareDouble);
    for (int i = 0; i < NOI(ddata); i++) cout << ddata[i] << '\t';
    cout << endl;

    STUDENT class2020[] = {
      {"Fatimah", 19, 3.45F},
      {"Zahran",  18, 3.25F},
      {"Abu",	    20, 3.65F},
      {"Zawawi",  20, 3.75F},
      {"Nizam",   19, 3.85F},
    };

    sort(class2020, CompareStudentByAge);
    showStudentRecords(class2020);

    sort(class2020, CompareStudentByCGPA);
    showStudentRecords(class2020);

    sort(class2020, CompareStudentByName);
    showStudentRecords(class2020);

    return 0;
}






























































Your Challenge:
1) Use Anonymous Function for some given examples
2) Create a struct Circle and an array of Circle. Then use the sort() to sort the circle array by Area



