САА - Упражнение 5
Алчни алгоритми. Сортиране. Списъци
Алчен алгоритъм за плащане с най-малък брой монети (чрез цикъл).
#include "stdafx.h"

#include <iostream>

using namespace std;

const int br = 6; 

int moneti [br] = {50,20,10,5,2,1}; 

void stotinki(int suma) 

{


int i,j; 


j = suma; 


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


{



cout << "Broy moneti po " << moneti[i] << " st. = " << j/moneti[i] << endl; 



j = j%moneti[i]; 


} 

}  

int _tmain(int argc, _TCHAR* argv[])

{


int sum;  


cout << "Vavedete chislo: ";


cin >> sum; 


stotinki (sum); 


return 0;

}
Алчен алгоритъм за плащане с най-малък брой монети (чрез рекурсия).

#include "stdafx.h"

#include <iostream>

using namespace std;

const int br = 6; 

int moneti[br] = {1,2,5,10,20,50}; 

void greedy_recursia(int suma, int n) 

{


int b; 


if (suma > 0) 


{



b = suma/moneti[n]; 



cout << b << "*" << moneti[n] << " = " << b*moneti[n] << endl; 



greedy_recursia(suma%=moneti[n],n-1); 


} 

}  

int _tmain(int argc, _TCHAR* argv[])

{


int sum;  


cout << "Vavedete chislo: ";


cin >> sum; 


greedy_recursia(sum, br-1); 

 
return 0;

}
Проверка дали даден стринг е палиндром (симетричен низ).
#include "stdafx.h"

#include <iostream>

using namespace std;

#define N 10

int Pal(char *p1)

{


char *p2 = p1;


while(*p2 != '\0')



p2++;


p2--;


while(p2>p1)



if(*p1++ != *p2--)




return 0;


return 1;

}

int _tmain(int argc, _TCHAR* argv[])

{


char buf[N], i;


cout << "Enter the string: ";


cin >> buf;


i = Pal(buf);


if(i == 0)



cout << "No, this string is not palindrome";


else



cout << "Yes, this string is palindrome";


cout << "\n";


return 0;

}
Сортиране. Метод на мехурчето (Sort_Bubble).

#include "stdafx.h"

#include <iostream>

#define N 5

using namespace std;

int _tmain(int argc, _TCHAR* argv[])

{


int i, j, temp, a[N];


cout << "Enter the elements of one-dimensional array\n";


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


{




cout << "a[" << i << "] = ";



cin >> a[i];


}


for(i=N-1; i>=0; i--)


{



for(j=1; j<=i; j++)



{




if(a[j-1] > a[j])




{





temp = a[j-1];





a[j-1] = a[j];





a[j] = temp;




}



}


}


cout << "\nThe sorted elements of one-dimensional array\n";


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



cout << "a[" << i << "] = " << a[i] << "\n";


return 0;

}
Сортиране. Сортиране чрез вмъкване (Sort_Insertion).

#include "stdafx.h"

#include <iostream>

#define N 5

using namespace std;

int _tmain(int argc, _TCHAR* argv[])

{


int a[N], i, j, index;


cout << "Enter the elements of one-dimensional array\n";


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


{




cout << "a[" << i << "] = ";



cin >> a[i];


}


for(i=1; i<N; i++)


{



index = a[i];



j = i;



while((j>0) && (a[j-1]>index))



{




a[j] = a[j-1];




j = j - 1;



}



a[j] = index;


}


cout << "\nThe sorted elements of one-dimensional array\n";


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



cout << "a[" << i << "] = " << a[i] << "\n";


return 0;

}
Сортиране. Селективна сортировка (Sort_Selection).

#include "stdafx.h"

#include <iostream>

#define N 5

using namespace std;

int _tmain(int argc, _TCHAR* argv[])

{


int i, j, a[N], min, imin;


cout << "Enter the elements of one-dimensional array\n";


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


{




cout << "a[" << i << "] = ";



cin >> a[i];


}


for(i=0; i<N-1; i++)


{  



min = a[i];



imin = i;



for(j=i+1; j<N; j++)



{  




if(min>a[j])




{  





min = a[j];





imin = j;




}



}



a[imin] = a[i];



a[i] = min;


}


cout << "\nThe sorted elements of one-dimensional array\n";


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



cout << "a[" << i << "] = " << a[i] << "\n";


return 0;

}

Сортиране. Бърза сортировка (Sort_Quick).

#include "stdafx.h"

#include <iostream>

#define N 5

using namespace std;

int a[N];

void quicksort (int lo, int hi)

{

    int i = lo, j = hi, h;

    int x = a[(lo+hi)/2];

    do

    {    

        while (a[i]<x) i++; 

        while (a[j]>x) j--;

        if (i<=j)

        {

            h = a[i]; 




a[i] = a[j]; 




a[j] = h;

            i++; j--;

        }

    }while (i<=j);

    if (lo<j) 



quicksort(lo, j);

    if (i<hi) 



quicksort(i, hi);

}

int _tmain(int argc, _TCHAR* argv[])

{


int i;


cout << "Enter the elements of one-dimensional array\n";


for(i=0; i<5; i++)


{




cout << "a[" << i << "] = ";



cin >> a[i];


}


quicksort(0, 4);


cout << "\nThe sorted elements of one-dimensional array\n";


for(i=0; i<5; i++)



cout << "a[" << i << "] = " << a[i] << "\n";


return 0;

}
Сортиране. Сортировка на Шел (Sort_Shell).

#include "stdafx.h"

#include <iostream>

using namespace std;

#define N 5

int _tmain(int argc, _TCHAR* argv[])

{


int i, j, increment, temp, a[N];


cout << "Enter the elements of one-dimensional array\n";


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


{




cout << "a[" << i << "] = ";



cin >> a[i];


}


increment = 4;


while (increment > 0)


{



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



{




j = i;




temp = a[i];




while ((j >= increment) && (a[j-increment] > temp))




{





a[j] = a[j - increment];





j = j - increment;




}




a[j] = temp;



}



if (increment/2 != 0)




increment = increment/2;



else if (increment == 1)




increment = 0;



else




increment = 1;


}


cout << "\nThe sorted elements of one-dimensional array\n";


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



cout << "a[" << i << "] = " << a[i] << "\n";


return 0;

}

Сортиране. Пирамидална сортировка (Sort_Heap).

#include "stdafx.h"

#include <iostream>

using namespace std;

#define N 5

int a[N];

void siftDown(int root, int bottom)

{


int done, maxChild, temp;


done = 0;


while ((root*2 <= bottom) && (!done))


{



if (root*2 == bottom)




maxChild = root * 2;



else if (a[root * 2] > a[root * 2 + 1])




maxChild = root * 2;



else




maxChild = root * 2 + 1;



if (a[root] < a[maxChild])



{




temp = a[root];




a[root] = a[maxChild];




a[maxChild] = temp;




root = maxChild;



}



else




done = 1;


}

}

void heapSort(int array_size)

{


int i, temp;


for (i = (array_size/2)-1; i >= 0; i--)



siftDown(i, array_size);


for (i = array_size-1; i >= 1; i--)


{



temp = a[0];



a[0] = a[i];



a[i] = temp;



siftDown(0, i-1);


}

}

int _tmain(int argc, _TCHAR* argv[])

{


int j;


cout << "Enter the elements of one-dimensional array\n";


for(j=0; j<N; j++)


{




cout << "a[" << j << "] = ";



cin >> a[j];


}


heapSort(N);


cout << "\nThe sorted elements of one-dimensional array\n";


for(j=0; j<N; j++)



cout << "a[" << j << "] = " << a[j] << "\n";


return 0;

}

Сортиране. Сортиране чрез сливане (Sorte_Merge).

#include "stdafx.h"

#include <iostream>

using namespace std;

#define N 5

int a[N];

int temp[N];

void merge(int left, int mid, int right)

{


int i, left_end, num_elements, tmp_pos;


left_end = mid - 1;


tmp_pos = left;


num_elements = right - left + 1;


while ((left <= left_end) && (mid <= right))


{



if (a[left] <= a[mid])



{




temp[tmp_pos] = a[left];




tmp_pos = tmp_pos + 1;




left = left +1;



}



else



{




temp[tmp_pos] = a[mid];




tmp_pos = tmp_pos + 1;




mid = mid + 1;



}


}


while (left <= left_end)


{



temp[tmp_pos] = a[left];



left = left + 1;



tmp_pos = tmp_pos + 1;


}


while (mid <= right)


{



temp[tmp_pos] = a[mid];



mid = mid + 1;



tmp_pos = tmp_pos + 1;


}


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


{



a[right] = temp[right];



right = right - 1;


}

}

void m_sort(int left, int right)

{


int mid;


if (right > left)


{



mid = (right + left) / 2;



m_sort(left, mid);



m_sort(mid+1, right);



merge(left, mid+1, right);


}

}

void mergeSort(int array_size)

{


m_sort(0, N-1);

}

int _tmain(int argc, _TCHAR* argv[])

{


int j;


cout << "Enter the elements of one-dimensional array\n";


for(j=0; j<N; j++)


{




cout << "a[" << j << "] = ";



cin >> a[j];


}


mergeSort(N);


cout << "\nThe sorted elements of one-dimensional array\n";


for(j=0; j<N; j++)



cout << "a[" << j << "] = " << a[j] << "\n";


return 0;

}

Програма за търсене на елемент в подреден масив.
#include "stdafx.h"

#include <iostream>

using namespace std;

#define N 5

int a[N];

void Sort()

{


int i, j, temp;


for(i=N-1; i>=0; i--)



for(j=1; j<=i; j++)




if(a[j-1] > a[j])




{





temp = a[j-1];





a[j-1] = a[j];





a[j] = temp;




}

}

int Sort_Search(int value)

{


int l = 0, r = N-1, mid = 0;


while( l <= r )


{



mid = ( l + r )/2;



if( a[mid] == value )




return mid;



else 



{




if( value < a[mid] )





r = mid - 1;




else





l = mid + 1;



}


}


return -1;

}

int _tmain(int argc, _TCHAR* argv[])

{


int i, n, index;


cout << "Enter the elements of one-dimensional array\n";


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


{




cout << "arr[" << i << "] = ";



cin >> a[i];


}


Sort();


cout << "\n" << "The elements of sorted one-dimensional array\n";


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



cout << "arr[" << i << "] = " << a[i] << "\n";


cout << "\n" << "Enter the element: ";


cin >> n;


index = Sort_Search(n);


if(index == -1)



cout << n << " is not element off the array\n";


else



cout << "The index of " << n << " is " << index << "\n";


return 0;

}

Списък.

#include "stdafx.h"

#include <iostream>

using namespace std;

typedef int data;

typedef int keyType;

struct list {


keyType key;


data info;


struct list *next;

};

void insertBegin(struct list **L, keyType key, data x)

{


struct list *temp;


temp = (struct list *)malloc(sizeof(*temp));


if(NULL == temp)


{



cout << "Nyama dostatachno pamet za nov element! \n";



return;


}


temp->next = *L;


(*L) = temp;


(*L)->key = key;


(*L)->info = x;

}

void insertAfter(struct list **L, keyType key, data x)

{


struct list *temp;


if(NULL == *L)


{



insertBegin(L, key, x);



return;


}


temp = (struct list *)malloc(sizeof(*temp));


if(NULL == temp)


{



cout << "Nyama dostatachno pamet za noviya element! \n";



return;


}


temp->key = key;


temp->info = x;


temp->next = (*L)->next;


(*L)->next = temp;

}

void insertBefore(struct list **L, keyType key, data x)

{


struct list *temp;


if(NULL == *L)


{



insertBegin(L, key, x);



return;


}


temp = (struct list *)malloc(sizeof(*temp));


if(NULL == temp)


{



cout << "Nyama dostatachno pamet za noviya element! \n";



return;


}


*temp = **L;


(*L)->next = temp;


(*L)->key = key;


(*L)->info = x;

}

void deleteNode(struct list **L, keyType key)

{


struct list *current = *L;


struct list *save;


if((*L)->key == key)


{



current = (*L)->next;



free(*L);



(*L) = current;



return;


}


while(current->next != NULL && current->next->key != key)


{



current = current->next;


}


if(NULL == current->next)


{



cout << "Greshka: Elementat za iztrivane ne e nameren!\n";



return;


}


else


{



save = current->next;



current->next = current->next->next;



free(save);


}

}

void print(struct list *L)

{


while(NULL != L)


{



cout << L->key << "(" << L->info << ") ";



L = L->next;


}


cout << "\n";

}

struct list* search(struct list *L, keyType key)

{


while(L != NULL)


{



if(L->key == key)




return L;



L = L->next;


}


return NULL;

}

int _tmain(int argc, _TCHAR* argv[])

{


struct list *L = NULL;


int i, edata;


insertBegin(&L, 0, 42);


for(i=1; i<6; i++)


{



edata = rand()%100;



cout << "Vmakvane predi: " << i << "(" << edata << ")" << "\n";



insertBefore(&L, i, edata);


}


for(i=6; i<10; i++)


{



edata = rand()%100;



cout << "Vmakvane sled: " << i << "(" << edata << ")" << "\n";



insertAfter(&L, i, edata);


}


print(L);


deleteNode(&L, 9);


print(L);


deleteNode(&L, 0);


print(L);


deleteNode(&L, 3);


print(L);


deleteNode(&L, 5);


print(L);


deleteNode(&L, 5);

 
return 0;

}

Стек.

#include "stdafx.h"

#include <iostream>

using namespace std;

typedef int data;

#define MAX 10
data stack[MAX];

int top;

void init()

{


top = 0;

}

void push(data i)

{


if(MAX == top) 



cout << "Prepalvane na steka! \n";


else



stack[top++] = i;

}

data pop()

{


if(0 == top)


{



cout << "Stekat e prazen! \n";



return 0;


}


else



return stack[--top];

}

int isEmpty()

{


return(0 == top);

}

int _tmain(int argc, _TCHAR* argv[])

{


data p;


init();


cin >> p;


while(0 != p)


{



push(p);



cin >> p;


}


while(!isEmpty())



cout << " " << pop();


cout << "\n";

 
return 0;

}
Опашка.

#include "stdafx.h"

#include <iostream>

using namespace std;

typedef int data;

#define MAX 10

data queue[MAX];

int front, rear, empty;

void init()

{


front = rear = 0;


empty = 1;

}

void put(data i)

{


if(front == rear && !empty)


{



cout << "Prepalvane! \n";



return;


}


queue[rear++] = i;


if(rear >= MAX)



rear = 0;


empty = 0;

}

data get()

{


data x;


if(empty)


{



cout << "Opashkata e prazna! \n";



return 0;


}


x = queue[front++];


if(front >= MAX)



front = 0;


if(front == rear)



empty = 1;


return x;

}

int _tmain(int argc, _TCHAR* argv[])

{


data p;


int i;


init();


for(i = 0; i < 2*MAX; i++)


{



put(i);



p = get();



cout << " " << p;


}


cout << "\n";


for(i = 0; i < MAX+1; i++)



put(i);


for(i = 0; i < MAX+1; i++)



get();

 
return 0;

}

Изследване и анализ на методите за сортиране.

Да се проектира структурата от данни "дек" (статична реализация). Да се реализират операции за премах​ване, добавяне и изчистване на дека. 
Да се проектира структурата "зациклена опашка", която при нужда удвоява размера си. 
Да се реализират операции за добавяне и извличане на елементи от опашката. 
