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Program n = 10 

#include <stdio.h> 

#include <windows.h> 

#include <math.h> 

#include <stdlib.h> 

#include <time.h> 

 

void insertionSort(int a[], int b, int n); 

void selectionSort(int a[], int b, int n); 

void bubbleSort(int a[], int b, int n); 

void shellSort(int a[], int b, int n); 

void mSortRek(int a[], int b , int l, int r); 

void mSort(int a[], int med, int l, int r, int b); 

void quickSort(int a[], int b, int l, int r); 

void tukar(int *a, int *b); 

void copy(int a[], int b[]); 

void generate(int a[], int n); 

void tampilkan(int a[]); 

int n; 

 

int main() { 

    int sort, alur; 
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    //printf("Berapa jumlah data (maks 100000) ? "); 

    //scanf("%d", &n); 

    n = 10; 

    printf("jml = %d\n", n); 

     

    int backup[n], a[n]; 

    srand(time(NULL)); 

    generate(backup, n); 

     

    do { 

        printf("\nMenu Sorting\n1. Insertion\n2. Selection\n3. Bubble\n4. 

Shell\n5. Merge\n6. Quick\n7. Keluar\nPilihan Anda : "); 

        scanf("%d", &sort); 

         

        if (sort == 7) { 

            break; 

        } 

        if (sort < 1 || sort > 7) { 

            printf("Masukkan Opsi yang benar!\n"); 

            continue; 

        } 

         

        printf("\nMode urut\n1. Ascending\n2. Descending\nPilihan Anda : "); 

        scanf("%d", &alur); 

         

        copy(a, backup); 

        printf("Unsorted -> "); 

        tampilkan(a); 

        // clock_t start = clock(); 

        switch(sort) { 

            case 1: 

                insertionSort(a, alur, n); 

                break; 

            case 2: 

                selectionSort(a, alur, n); 

                break; 

            case 3: 

                bubbleSort(a, alur, n); 

                break; 

            case 4: 

                shellSort(a, alur, n); 

                break; 

            case 5: 

                mSortRek(a, alur,0, n-1 ); 

                break; 

            case 6: 

                quickSort(a, alur, 0, n-1); 

                break; 
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        } 

        // clock_t end = clock(); 

         

        // double waktu = (double)(end - start) / CLOCKS_PER_SEC; 

        // printf("Durasi = %g\n", waktu); 

        // printf("------------------------------------\n"); 

        printf("Sorted -> "); 

        tampilkan(a); 

        Sleep(3000); 

    } while (sort != 7); 

     

    return 0; 

} 

 

void tampilkan(int a[]) { 

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

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

    } 

    printf("\n"); 

} 

 

void generate(int a[], int n) { 

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

        a[i] = rand()/1000; 

} 

 

void copy(int a[], int b[]) { 

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

        a[i] = b[i];  

} 

 

void insertionSort(int a[], int b, int n) { 

    for (int i = 1; i < n; i++) { 

        int key = a[i]; 

        int j=i-1; 

        if(b == 1) 

            while ( j >= 0 && a[j] > key ) { 

                a[j+1] = a[j]; 

                j--; } 

        if(b == 2) 

            while ( j >= 0 && a[j] < key ) { 

                a[j+1] = a[j]; 

                j--; } 

        a[j+1]=key; } 

} 

 

void selectionSort(int a[], int b, int n) { 

    for (int i = 0; i < n; i++) { 
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        int j = i+1, min = i; 

        while (j < n) { 

            if(b == 1) 

                if (a[j] < a[min]) min= j; 

            if(b == 2) 

                if (a[j] > a[min]) min= j; 

            j++ ; } 

        tukar (&a[i], &a[min]); 

    } 

} 

 

void bubbleSort(int a[], int b, int n) { 

    for (int i = 0; i < n - 1; i++) { 

        for (int j = 0; j < n - i - 1; j++) { 

            int kondisi = 0; 

            if (b == 1) kondisi = (a[j] > a[j + 1]); 

            if (b == 2) kondisi = (a[j] < a[j + 1]); 

            if (kondisi) { 

                tukar(&a[j], &a[j + 1]); 

            } 

        } 

    } 

} 

 

void shellSort(int a[], int b, int n) { 

    for (int gap = n / 2; gap > 0; gap /= 2) { 

        for (int i = gap; i < n; i++) { 

            for (int j = i - gap; j >= 0; j -= gap) { 

                int kondisi = 0; 

                if (b == 1) kondisi = (a[j] > a[j + gap]); 

                if (b == 2) kondisi = (a[j] < a[j + gap]); 

                if (kondisi) { 

                    tukar(&a[j], &a[j + gap]); 

                } else { 

                    break; 

                } 

            } 

        } 

    } 

} 

 

void mSortRek(int a[], int b , int l, int r) { 

    if (l<r) { 

        int med = (l+r) / 2; 

        mSortRek (a, b, l, med); 

        mSortRek (a, b, med+1, r); 

        mSort (a, med, l, r, b); 

    } 
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} 

 

void mSort(int a[], int med, int l, int r, int b) { 

    int n1 = med - l + 1; 

    int n2 = r - med; 

    int f[n1], g[n2]; 

    for(int i = 0; i < n1; i++) f[i]  = a[l + i]; 

    for(int i = 0; i < n2; i++) g[i]  = a[med + 1 + i]; 

    int i = 0, j = 0, m = l; 

    while (i < n1 && j < n2) { 

int kondisi = 0; 

        if (b == 1) kondisi = (f[i] <= g[j]); 

        if (b == 2) kondisi = (f[i] >= g[j]); 

         

        if (kondisi) a[m++] = f[i++]; 

        else a[m++] = g[j++]; 

    } 

    while (i < n1) a[m++] = f[i++]; 

    while (j < n2) a[m++] = g[j++]; 

}  

 

void quickSort(int a[], int b, int l, int r) { 

    if (l < r) { 

        int pivot = a[l];  

        int i = l;        

        for (int j = l + 1; j <= r; j++) { 

            int kondisi = 0; 

            if (b == 1) kondisi = (a[j] < pivot);   

            if (b == 2) kondisi = (a[j] > pivot);   

             

            if (kondisi) { 

                i++; 

                tukar(&a[i], &a[j]); 

            } 

        } 

         

        tukar(&a[l], &a[i]); 

        int pi = i;  

        quickSort(a, b, l, pi - 1); 

        quickSort(a, b, pi + 1, r); 

    } 

} 

 

void tukar(int *a, int *b) { 

    int temp = *a; 

    *a = *b; 

    *b = temp;  

} 
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Output : 

 
 
 
Program N>=20000 dan bandingkan performa 

#include <stdio.h> 

#include <windows.h> 

#include <math.h> 

#include <stdlib.h> 

#include <time.h> 

 

void insertionSort(int a[], int b, int n); 

void selectionSort(int a[], int b, int n); 

void bubbleSort(int a[], int b, int n); 

void shellSort(int a[], int b, int n); 

void mSortRek(int a[], int b , int l, int r); 

void mSort(int a[], int med, int l, int r, int b); 

void quickSort(int a[], int b, int l, int r); 

void tukar(int *a, int *b); 

void copy(int a[], int b[]); 

void generate(int a[], int n); 

void tampilkan(int a[]); 

void compare(int a[]); 

int n; 

 

int main() { 

    int sort, alur; 

    printf("Berapa jumlah data (maks 100000) ? "); 

    scanf("%d", &n); 

    printf("jml = %d\n", n); 

     

    int backup[n], a[n]; 

    srand(time(NULL)); 

    generate(backup, n); 

     

    do { 

        printf("\nMenu Sorting\n1. Insertion\n2. Selection\n3. Bubble\n4. 

Shell\n5. Merge\n6. Quick\n7. Banding Performa\n8. Keluar\nPilihan Anda : "); 

        scanf("%d", &sort); 

         



 8 

        if (sort == 8) { 

            break; 

        } 

        if (sort < 1 || sort > 7) { 

            printf("Masukkan Opsi yang benar!\n"); 

            continue; 

        } 

        if (sort > 0 || sort < 7) 

        { printf("\nMode urut\n1. Ascending\n2. Descending\nPilihan Anda : 

"); 

        scanf("%d", &alur);} 

         

        copy(a, backup); 

        // printf("Unsorted -> "); 

        // tampilkan(a); 

        clock_t start = clock(); 

        switch(sort) { 

            case 1: 

                insertionSort(a, alur, n); 

                break; 

            case 2: 

                selectionSort(a, alur, n); 

                break; 

            case 3: 

                bubbleSort(a, alur, n); 

                break; 

            case 4: 

                shellSort(a, alur, n); 

                break; 

            case 5: 

                mSortRek(a, alur,0, n-1 ); 

                break; 

            case 6: 

                quickSort(a, alur, 0, n-1); 

                break; 

            case 7: 

                compare(a); 

                continue; 

        } 

        clock_t end = clock(); 

         

        double waktu = (double)(end - start) / CLOCKS_PER_SEC; 

        printf("Durasi = %g\n", waktu); 

        printf("------------------------------------\n"); 

        // printf("Sorted -> "); 

        // tampilkan(a); 

        Sleep(3000); 

    } while (sort != 8); 
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    return 0; 

} 

 

void tampilkan(int a[]) { 

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

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

    } 

    printf("\n"); 

} 

 

void generate(int a[], int n) { 

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

        a[i] = rand()/1000; 

} 

 

void copy(int a[], int b[]) { 

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

        a[i] = b[i];  

} 

 

void insertionSort(int a[], int b, int n) { 

    for (int i = 1; i < n; i++) { 

        int key = a[i]; 

        int j=i-1; 

        if(b == 1) 

            while ( j >= 0 && a[j] > key ) { 

                a[j+1] = a[j]; 

                j--; } 

        if(b == 2) 

            while ( j >= 0 && a[j] < key ) { 

                a[j+1] = a[j]; 

                j--; } 

        a[j+1]=key; } 

} 

 

void selectionSort(int a[], int b, int n) { 

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

        int j = i+1, min = i; 

        while (j < n) { 

            if(b == 1) 

                if (a[j] < a[min]) min= j; 

            if(b == 2) 

                if (a[j] > a[min]) min= j; 

            j++ ; } 

        tukar (&a[i], &a[min]); 

    } 

} 
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void bubbleSort(int a[], int b, int n) { 

    for (int i = 0; i < n - 1; i++) { 

        for (int j = 0; j < n - i - 1; j++) { 

            int kondisi = 0; 

            if (b == 1) kondisi = (a[j] > a[j + 1]); 

            if (b == 2) kondisi = (a[j] < a[j + 1]); 

            if (kondisi) { 

                tukar(&a[j], &a[j + 1]); 

            } 

        } 

    } 

} 

 

void shellSort(int a[], int b, int n) { 

    for (int gap = n / 2; gap > 0; gap /= 2) { 

        for (int i = gap; i < n; i++) { 

            for (int j = i - gap; j >= 0; j -= gap) { 

                int kondisi = 0; 

                if (b == 1) kondisi = (a[j] > a[j + gap]); 

                if (b == 2) kondisi = (a[j] < a[j + gap]); 

                if (kondisi) { 

                    tukar(&a[j], &a[j + gap]); 

                } else { 

                    break; 

                } 

            } 

        } 

    } 

} 

 

void mSortRek(int a[], int b , int l, int r) { 

    if (l<r) { 

        int med = (l+r) / 2; 

        mSortRek (a, b, l, med); 

        mSortRek (a, b, med+1, r); 

        mSort (a, med, l, r, b); 

    } 

} 

 

void mSort(int a[], int med, int l, int r, int b) { 

    int n1 = med - l + 1; 

    int n2 = r - med; 

    int f[n1], g[n2]; 

    for(int i = 0; i < n1; i++) f[i]  = a[l + i]; 

    for(int i = 0; i < n2; i++) g[i]  = a[med + 1 + i]; 

    int i = 0, j = 0, m = l; 

    while (i < n1 && j < n2) { 
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int kondisi = 0; 

        if (b == 1) kondisi = (f[i] <= g[j]); 

        if (b == 2) kondisi = (f[i] >= g[j]); 

         

        if (kondisi) a[m++] = f[i++]; 

        else a[m++] = g[j++]; 

    } 

    while (i < n1) a[m++] = f[i++]; 

    while (j < n2) a[m++] = g[j++]; 

}  

 

void quickSort(int a[], int b, int l, int r) { 

    if (l < r) { 

        int pivot = a[l];  

        int i = l;        

        for (int j = l + 1; j <= r; j++) { 

            int kondisi = 0; 

            if (b == 1) kondisi = (a[j] < pivot);   

            if (b == 2) kondisi = (a[j] > pivot);   

             

            if (kondisi) { 

                i++; 

                tukar(&a[i], &a[j]); 

            } 

        } 

         

        tukar(&a[l], &a[i]); 

        int pi = i;  

        quickSort(a, b, l, pi - 1); 

        quickSort(a, b, pi + 1, r); 

    } 

} 

 

void tukar(int *a, int *b) { 

    int temp = *a; 

    *a = *b; 

    *b = temp;  

} 

void compare(int a[]) { 

    int temp[n]; 

    clock_t start, end; 

    double waktu; 

 

    printf("\n--- HASIL PERBANDINGAN WAKTU EKSEKUSI ---\n"); 

 

    // 1. Insertion Sort 

    printf("\nInsertion Sort\n"); 

    copy(temp, a); start = clock(); insertionSort(temp, 1, n); end = clock(); 
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    waktu = (double)(end - start) / CLOCKS_PER_SEC; 

    printf("Ascending  = %g detik\n", waktu); 

     

    copy(temp, a); start = clock(); insertionSort(temp, 2, n); end = clock(); 

    waktu = (double)(end - start) / CLOCKS_PER_SEC; 

    printf("Descending = %g detik\n", waktu); 

 

    // 2. Selection Sort 

    printf("\nSelection Sort\n"); 

    copy(temp, a); start = clock(); selectionSort(temp, 1, n); end = clock(); 

    waktu = (double)(end - start) / CLOCKS_PER_SEC; 

    printf("Ascending  = %g detik\n", waktu); 

     

    copy(temp, a); start = clock(); selectionSort(temp, 2, n); end = clock(); 

    waktu = (double)(end - start) / CLOCKS_PER_SEC; 

    printf("Descending = %g detik\n", waktu); 

 

    // 3. Bubble Sort 

    printf("\nBubble Sort\n"); 

    copy(temp, a); start = clock(); bubbleSort(temp, 1, n); end = clock(); 

    waktu = (double)(end - start) / CLOCKS_PER_SEC; 

    printf("Ascending  = %g detik\n", waktu); 

     

    copy(temp, a); start = clock(); bubbleSort(temp, 2, n); end = clock(); 

    waktu = (double)(end - start) / CLOCKS_PER_SEC; 

    printf("Descending = %g detik\n", waktu); 

 

    // 4. Shell Sort 

    printf("\nShell Sort\n"); 

    copy(temp, a); start = clock(); shellSort(temp, 1, n); end = clock(); 

    waktu = (double)(end - start) / CLOCKS_PER_SEC; 

    printf("Ascending  = %g detik\n", waktu); 

     

    copy(temp, a); start = clock(); shellSort(temp, 2, n); end = clock(); 

    waktu = (double)(end - start) / CLOCKS_PER_SEC; 

    printf("Descending = %g detik\n", waktu); 

 

    // 5. Merge Sort 

    printf("\nMerge Sort\n"); 

    copy(temp, a); start = clock(); mSortRek(temp, 1, 0, n - 1); end = clock(); 

    waktu = (double)(end - start) / CLOCKS_PER_SEC; 

    printf("Ascending  = %g detik\n", waktu); 

     

    copy(temp, a); start = clock(); mSortRek(temp, 2, 0, n - 1); end = clock(); 

    waktu = (double)(end - start) / CLOCKS_PER_SEC; 

    printf("Descending = %g detik\n", waktu); 

 

    // 6. Quick Sort 
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    printf("\nQuick Sort\n"); 

    copy(temp, a); start = clock(); quickSort(temp, 1, 0, n - 1); end = 

clock(); 

    waktu = (double)(end - start) / CLOCKS_PER_SEC; 

    printf("Ascending  = %g detik\n", waktu); 

     

    copy(temp, a); start = clock(); quickSort(temp, 2, 0, n - 1); end = 

clock(); 

    waktu = (double)(end - start) / CLOCKS_PER_SEC; 

    printf("Descending = %g detik\n", waktu); 

 

    printf("\n-----------------------------------------\n"); 

    Sleep(5000);  

} 
 

Output : 
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Program  

#include <stdio.h> 

#include <windows.h> 

#include <string.h>  

 

typedef struct { 

    int NO; 

    char Nama[50]; 

    int Nilai; 

} Siswa; 

 

void insertionSort(Siswa a[], int b, int sortBy, int n); 

void selectionSort(Siswa a[], int b, int sortBy, int n); 

void bubbleSort(Siswa a[], int b, int sortBy, int n); 
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void shellSort(Siswa a[], int b, int sortBy, int n); 

void mSortRek(Siswa a[], int b, int sortBy, int l, int r); 

void mSort(Siswa a[], int med, int l, int r, int b, int sortBy); 

void quickSort(Siswa a[], int b, int sortBy, int l, int r); 

 

void tukar(Siswa *a, Siswa *b); 

void copy(Siswa a[], Siswa b[], int n); 

void tampilkan(Siswa a[], int n); 

 

int main() { 

    int n, sort, alur, sortBy; 

     

    printf("Masukkan jumlah data: "); 

    scanf("%d", &n); 

     

    Siswa backup[n], a[n]; 

     

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

        printf("No    : "); 

        scanf("%d", &backup[i].NO); 

        printf("Nama  : "); 

        scanf(" %[^\n]s", backup[i].Nama);  

        printf("Nilai : "); 

        scanf("%d", &backup[i].Nilai); 

        printf("\n"); 

    } 

     

    do { 

        printf("\nMENU METODE SORTING\n"); 

        printf("1. Insertion Sort\n2. Selection Sort\n3. Bubble Sort\n4. Shell 

Sort\n5. Quick Sort Rekursif\n6. Merge Sort Rekursif\n7. Keluar\n"); 

        printf("Pilihan anda [1-7]: "); 

        scanf("%d", &sort); 

         

        if (sort == 7) { 

            break; 

        } 

        if (sort < 1 || sort > 7) { 

            printf("Masukkan Opsi yang benar!\n"); 

            continue; 

        } 

         

        printf("\nPengurutan yang dipilih:\n1. Ascending\n2. 

Descending\nPilihan anda [1/2]: "); 

        scanf("%d", &alur); 

         

        printf("\nDiurutkan berdasarkan:\n1. No\n2. Nama\n3. Nilai\nPilihan 

anda [1/2/3]: "); 
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        scanf("%d", &sortBy); 

         

        copy(a, backup, n); 

         

        switch(sort) { 

            case 1: insertionSort(a, alur, sortBy, n); break; 

            case 2: selectionSort(a, alur, sortBy, n); break; 

            case 3: bubbleSort(a, alur, sortBy, n); break; 

            case 4: shellSort(a, alur, sortBy, n); break; 

            case 5: quickSort(a, alur, sortBy, 0, n-1); break;  

            case 6: mSortRek(a, alur, sortBy, 0, n-1); break;   

        } 

         

        printf("\n--- Output Setelah Diurutkan ---\n"); 

        tampilkan(a, n); 

        printf("--------------------------------\n"); 

         

    } while (sort != 7); 

     

    return 0; 

} 

 

void tampilkan(Siswa a[], int n) { 

    printf("%-5s %-20s %-5s\n", "NO", "NAMA", "NILAI"); 

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

        printf("%-5d %-20s %-5d\n", a[i].NO, a[i].Nama, a[i].Nilai); 

    } 

} 

 

void copy(Siswa a[], Siswa b[], int n) { 

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

        a[i] = b[i];  

} 

 

void tukar(Siswa *a, Siswa *b) { 

    Siswa temp = *a; 

    *a = *b; 

    *b = temp;  

} 

 

void insertionSort(Siswa a[], int b, int sortBy, int n) { 

    for (int i = 1; i < n; i++) { 

        Siswa key = a[i]; 

        int j = i - 1; 

         

        while (j >= 0) { 

            int kondisi = 0; 

            if (b == 1) { 
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                if (sortBy == 1) kondisi = (a[j].NO > key.NO); 

                if (sortBy == 2) kondisi = (strcmpi(a[j].Nama, key.Nama) > 

0); 

                if (sortBy == 3) kondisi = (a[j].Nilai > key.Nilai); 

            } 

            if (b == 2) { 

                if (sortBy == 1) kondisi = (a[j].NO < key.NO); 

                if (sortBy == 2) kondisi = (strcmpi(a[j].Nama, key.Nama) < 

0); 

                if (sortBy == 3) kondisi = (a[j].Nilai < key.Nilai); 

            } 

             

            if (kondisi) { 

                a[j + 1] = a[j]; 

                j--; 

            } else { 

                break; 

            } 

        } 

        a[j + 1] = key;  

    } 

} 

 

void selectionSort(Siswa a[], int b, int sortBy, int n) { 

    for (int i = 0; i < n - 1; i++) { 

        int targetIdx = i; 

        for (int j = i + 1; j < n; j++) { 

            int kondisi = 0; 

            if (b == 1) { 

                if (sortBy == 1) kondisi = (a[j].NO < a[targetIdx].NO); 

                if (sortBy == 2) kondisi = (strcmpi(a[j].Nama, 

a[targetIdx].Nama) < 0); 

                if (sortBy == 3) kondisi = (a[j].Nilai < a[targetIdx].Nilai); 

            } 

            if (b == 2) { 

                if (sortBy == 1) kondisi = (a[j].NO > a[targetIdx].NO); 

                if (sortBy == 2) kondisi = (strcmpi(a[j].Nama, 

a[targetIdx].Nama) > 0); 

                if (sortBy == 3) kondisi = (a[j].Nilai > a[targetIdx].Nilai); 

            } 

             

            if (kondisi) { 

                targetIdx = j; 

            } 

        } 

        tukar(&a[targetIdx], &a[i]); 

    } 

} 
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void bubbleSort(Siswa a[], int b, int sortBy, int n) { 

    for (int i = 0; i < n - 1; i++) { 

        for (int j = 0; j < n - i - 1; j++) { 

            int kondisi = 0; 

            if (b == 1) { 

                if (sortBy == 1) kondisi = (a[j].NO > a[j + 1].NO); 

                if (sortBy == 2) kondisi = (strcmpi(a[j].Nama, a[j + 1].Nama) > 

0); 

                if (sortBy == 3) kondisi = (a[j].Nilai > a[j + 1].Nilai); 

            } 

            if (b == 2) { 

                if (sortBy == 1) kondisi = (a[j].NO < a[j + 1].NO); 

                if (sortBy == 2) kondisi = (strcmpi(a[j].Nama, a[j + 1].Nama) 

< 0); 

                if (sortBy == 3) kondisi = (a[j].Nilai < a[j + 1].Nilai); 

            } 

             

            if (kondisi) { 

                tukar(&a[j], &a[j + 1]); 

            } 

        } 

    } 

} 

 

void shellSort(Siswa a[], int b, int sortBy, int n) { 

    for (int gap = n / 2; gap > 0; gap /= 2) { 

        for (int i = gap; i < n; i++) { 

            for (int j = i - gap; j >= 0; j -= gap) { 

                int kondisi = 0; 

                if (b == 1) { 

                    if (sortBy == 1) kondisi = (a[j].NO > a[j + gap].NO); 

                    if (sortBy == 2) kondisi = (strcmpi(a[j].Nama, a[j + 

gap].Nama) > 0); 

                    if (sortBy == 3) kondisi = (a[j].Nilai > a[j + gap].Nilai); 

                } 

                if (b == 2) { 

                    if (sortBy == 1) kondisi = (a[j].NO < a[j + gap].NO); 

                    if (sortBy == 2) kondisi = (strcmpi(a[j].Nama, a[j + 

gap].Nama) < 0); 

                    if (sortBy == 3) kondisi = (a[j].Nilai < a[j + gap].Nilai); 

                } 

                 

                if (kondisi) { 

                    tukar(&a[j], &a[j + gap]); 

                } else { 

                    break; 

                } 
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            } 

        } 

    } 

} 

 

void quickSort(Siswa a[], int b, int sortBy, int l, int r) { 

    if (l < r) { 

        Siswa pivot = a[l];  

        int i = l;        

        for (int j = l + 1; j <= r; j++) { 

            int kondisi = 0; 

            if (b == 1) { 

                if (sortBy == 1) kondisi = (a[j].NO < pivot.NO); 

                if (sortBy == 2) kondisi = (strcmpi(a[j].Nama, pivot.Nama) < 

0); 

                if (sortBy == 3) kondisi = (a[j].Nilai < pivot.Nilai); 

            }   

            if (b == 2) { 

                if (sortBy == 1) kondisi = (a[j].NO > pivot.NO); 

                if (sortBy == 2) kondisi = (strcmpi(a[j].Nama, pivot.Nama) > 

0); 

                if (sortBy == 3) kondisi = (a[j].Nilai > pivot.Nilai); 

            }   

             

            if (kondisi) { 

                i++; 

                tukar(&a[i], &a[j]); 

            } 

        } 

        tukar(&a[l], &a[i]); 

        int pi = i;  

        quickSort(a, b, sortBy, l, pi - 1); 

        quickSort(a, b, sortBy, pi + 1, r); 

    } 

} 

 

void mSortRek(Siswa a[], int b, int sortBy, int l, int r) { 

    if (l < r) { 

        int med = (l + r) / 2; 

        mSortRek(a, b, sortBy, l, med); 

        mSortRek(a, b, sortBy, med + 1, r); 

        mSort(a, med, l, r, b, sortBy); 

    } 

} 

 

void mSort(Siswa a[], int med, int l, int r, int b, int sortBy) { 

    int n1 = med - l + 1; 

    int n2 = r - med; 
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    Siswa f[n1], g[n2]; 

     

    for(int i = 0; i < n1; i++) f[i] = a[l + i]; 

    for(int i = 0; i < n2; i++) g[i] = a[med + 1 + i]; 

     

    int i = 0, j = 0, m = l; 

    while (i < n1 && j < n2) { 

        int kondisi = 0; 

        if (b == 1) { 

            if (sortBy == 1) kondisi = (f[i].NO <= g[j].NO); 

            if (sortBy == 2) kondisi = (strcmpi(f[i].Nama, g[j].Nama) <= 0); 

            if (sortBy == 3) kondisi = (f[i].Nilai <= g[j].Nilai); 

        } 

        if (b == 2) { 

            if (sortBy == 1) kondisi = (f[i].NO >= g[j].NO); 

            if (sortBy == 2) kondisi = (strcmpi(f[i].Nama, g[j].Nama) >= 0); 

            if (sortBy == 3) kondisi = (f[i].Nilai >= g[j].Nilai); 

        } 

         

        if (kondisi) a[m++] = f[i++]; 

        else a[m++] = g[j++]; 

    } 

    while (i < n1) a[m++] = f[i++]; 

    while (j < n2) a[m++] = g[j++]; 

} 
 

Output 
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