
É�ŔKéƸåëZƹ ƳƶƯ

3160103828

assign 3   

�¬Ɣũ   

�	kn(recorder.txt)¯İ��ªĮ�ÙùƺĮ�Ùùƅŋ
0.00~999999.99´ƺ�À2jnY�Ùùģƺn=�@�KÔ?4®
+10000 (3160103828)Ʒ

Reader.txt�ƺ]	Ùù?Ý�	ÄùƺÙù+��ġƺÖú$�£%
1000ĉ	

½Oº.ƻĚėÖňŲŞ�reader.txt�10ƒƺ·VÐOƽH2ï�ƺ
��þ$1ƏĀĲū|I

ėåï�   

ÿĠƍ¤�Ʋźƺ�B�ø=�oop�ï�ƺ÷ÿ class Prices ƺƓğƴÖ��
k¡Ŀ�ſuƺĊ�Ā2�ÆĐƴÖƺs!�ÆĐ�×ūƴÖƷprivate�±Î
�numberƸ×ūÖāÖªƹƺ1Ĩ�	doubleÖŖ

÷ÿ�pĿ�Ā�ƺƄüĠ�k¡ĿĀäíwdĘ=ƺ��Ż>Ļö

�Rƺõp¬ú�É�Ɓ2j10000+KÔ?¼®Y�Ùùƺ�B��WPï
�ƺ���¿¸×ūƺL?¿¸Ŀ×ū
�ÖŖ��ģƼ���¿¸�09Â
ŢłƺÀ2�0�13828�0YģƷ�"SFƺ×ū�!mġŵ¦�
ƺUV[=j�Pƺ!mġŵ¦�Ɣ� ƺĠƍ�QƙƁ��n�
Ɣ�800ĉƺ�B=j�P`¨·Ç�8�AƷ

�p8Č×ūƺ5Ĭ�Ɖƛ�±Î�Ś�sƺõp1v�%åëZKķ9ė�
Öň°Ɠ�ë¨ŒƫĬĲƺ���pivot�ĒÛƺ�ÖŖ��j�	ƺ�mƺ
1Ĩ0?�	´řƺÀ��mģu�Ŧ{®ŝ�ģƺ�Q$1J
�Ñļ8×

�!mġŵ¦Ʒs!�Öň	Ö)p16!ƺ$1¿¸Õ=Ƙ�×ū

ĵ�|I   

÷ÿ6pclass�{ŗV�ƻ

 
class Prices
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{

private:

    int number;      // the total number

    double *prices;  // the array to save the data

public:

    Prices();

    int getnumber();   // const

    void qsortP(int left, int right);    // quick sort

    double Median(double *a, int left, int right);    // get the pivot

    void swap(double *a, double *b);    // change two number

    void insertsortP(double *a, int x);  // insertion sort

    void output_id(int student_id = 3828);  // output the required number

    void outputP();   // for test

};

Prices::Prices()

{

    this->prices = new double[MAX_ELEMENTS];   // malloc a place

    ifstream reader;

    reader.open("recorder.txt", ios::in);   // open the file

    int i = 0;

    double x;

    reader >> x;

    this->prices[i++] = x; 

    reader >> x;

    this->prices[i++] = x;   // get the first two data

    while (prices[i-1] != prices[i-2]){     // õp+��s�Öƺz1¿¸�Qơ
Ō°Ÿ
        reader >> x;

        prices[i++] = x;

        if (i % 1000000 == 0)

            printf("getting the %d's number.\n", i);   // .ċƁ2�Ĳ\
    }

    i -= 1;

    this->number = i;

    if (i == MAX_ELEMENTS)     // V[ă��0�ģƺÈ�ĻöĲū
MAX_ELEMENTư
    {

        printf("Please make sure the number of unsorted data is less than 

%d\n", MAX_ELEMENTS);

        printf("Or you can change the code line 5, adjust the MAX_ELEMENTS 

MARCO.\n");

        exit(1);
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    }

    printf("The total number of unsorted data is %d.\n", i);   // Ɓ2�ĺĿ�
	Ö
    printf("Now begin to sort: \n");

    reader.close();

}

double Prices::Median(double *a, int left, int right)

{

    int center = (left + right) / 2;

    if (a[left] > a[center])

        swap(&a[left], &a[center]);

    if (a[left] > a[right])

        swap(&a[left], &a[right]);

    if (a[center] > a[right])

        swap(&a[center], &a[right]);    // ÷ÿ6pC	Ö�f×ū

    swap(&a[center], &a[right-1]);     // ��mģţ�0?
    return a[right-1];                // ƢX�mģ
}

void Prices::qsortP(int left, int right)

{

    int i, j;

    double pivot;

    if (left + 16 < right)

    {

        pivot = Median(prices, left, right);

        i = left;

        j = right - 1;

        while(1)

        {

            while(prices[++i] < pivot);    // �ŨôŶ
            while(prices[--j] > pivot);    // �ŶôŨ
            if (i < j)

                swap(&prices[i], &prices[j]);   // ñĝW	´ř
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            else

                break;

        }

        swap(&prices[i], &prices[right-1]);    // ñĝ¥��pivot

        qsortP(left, i - 1);

        qsortP(i + 1, right);     // Ɵƀ×ūW	/ūį
    }

    else

        insertsortP(prices + left, right - left + 1);

}

void Prices::insertsortP(double *a, int x)

{

    int min_num;

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

    {

        min_num = i;

        for (int j = i; j < x; j++)

        {

            if (a[j] < a[min_num]){

                min_num = j;        // ñĝ
            }

        }

        swap(&a[i], &a[min_num]);

    }

}

void Prices::outputP()

{

    for (int i = 5333330; i <= 5333433; i++)

    {

        printf("%lf\n", this->prices[i]);      // ŢłƁ2
    }

}
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�Q¿¸�mainƴÖ�Ć= TIME_TEST_FOR(1, Price.qsortP(0, Price.getnumber()));
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#define TIME_TEST_FOR(TEST_TIMES, FUN_CALL) do \

{\

    clock_t start, stop;\

    start = clock();\

    for (int i = 0; i < TEST_TIMES; i++)\

    {\

        FUN_CALL;\

    }\

    stop = clock();\

    printf("Sorting cost %0.8lf(s)\n", TEST_TIMES , stop-start, (double)(stop-

start)/(CLK_TCK*10000));\

}\

while (0)

void Prices::get_id_high(int number)

{

    int i, j, max;

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

    {

        max = i;

        for (j = i; j < this->number; j++)

        {

            if (prices[j] > prices[max])

                max = j;

        }

        swap(&prices[i], &prices[max]);

    }
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    printf("After traversal based on query method, the %d'th highest number 

is %lf.\n", number, prices[i-1]);

}

Prices Price1;

TIME_TEST_FOR(1, Price1.get_id_high(13828));
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void insert(double x, double *result, int size)

{

    int i;

    for (i = ++size; result[i/2] > x; i /= 2)

        result[i] = result[i/2];    // �ą¹�À³Ĝ�èA
    result[i] = x;

}

double deleteMin(double *result)

{

    int i, child;

    double minE, lastE;

    minE = result[1];     // ~°A
    lastE = result[ID];    // ƊèA
    for (i = 1; i * 2 <= ID-1; i = child)

    {

        child = i * 2;     // ÷ÿchild�i*2

        if (child != ID - 1 && result[child+1] < result[child])

            child++;        // À�0)�child

        if (lastE > result[child])

            result[i] = result[child];    // V[³Ĝƺ�fñĝ
        else break;

    }

    result[i] = lastE;      // }0?�	node��³Ĝ�®ŝ(
    return minE;

}
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double *init_heap()

{

    double *result = new double[ID+1];

    ifstream reader;

    reader.open("recorder.txt", ios::in);

    int i = 0;

    double x;

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

    {

        reader >> x;

        insert(x, result, i);

    }     // ÷ÿŢłID	èAƺƗŻ�ī�	0)ƃ

    while (!reader.eof())    // �0?�	´řTv
    {

        reader >> x;       // Ŀ��	Öň
        if (x > result[1])    // V[Öň�p�vƃ��0)ģƺƘ�öÖň
        {

            double y = deleteMin(result);   // ÷ÿƜŏ0)ģ
            insert(x, result, ID-1);        // Ƙ�x

        }

    }

    printf("The %d's highest price is: %lf.\n", ID, result[1]);   // ×ū�:ƺ¿
¸Ɓ2
}
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#define TIME_TEST_FOR(TEST_TIMES, FUN_CALL) do \

{\

    clock_t start, stop;\

    start = clock();\

    for (int i = 0; i < TEST_TIMES; i++)\

    {\

        FUN_CALL;\

    }\

    stop = clock();\

    printf("getting the number cost %0.8lf(s)\n", TEST_TIMES , stop-start, 

(double)(stop-start)/(CLK_TCK*10000));\

}\

while (0)

TIME_TEST_FOR(1, init_heap());

#include <iostream>

#include <fstream>

#include <iomanip>

using namespace std;

int main()
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{

    ofstream writer;

    writer.open("recorder.txt", ios::trunc);

    srand(time(0));

    unsigned int x = rand() * rand();

    double y = (x % 100000000) / 100.0;

    printf("%d, %lf", x, y);

    writer << setprecision(8) << y;

    writer << " ";

    for (int i = 0; i < 200000000; i++)

    {

        x = rand() * rand();

        y = (x % 100000000) / 100.0;

        writer << setprecision(8) << y;

        writer << " ";

    }

}
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#include <iostream>

#include <fstream>

using namespace std;

#define MAX_ELEMENTS 50000000

#define TIME_TEST_FOR(TEST_TIMES, FUN_CALL) do \

{\

    clock_t start, stop;\

    start = clock();\

    for (int i = 0; i < TEST_TIMES; i++)\

    {\

        FUN_CALL;\

    }\

    stop = clock();\

    printf("Sorting cost %0.8lf(s)\n", TEST_TIMES , stop-start, (double)(stop-

start)/(CLK_TCK*10000));\

}\

while (0)

//template <class T>

class Prices

{

private:

    int number;      // the total number

    double *prices;  // the array to save the data

public:

    Prices();

    int getnumber();   // const

    void qsortP(int left, int right);    // quick sort

    double Median(double *a, int left, int right);    // get the pivot

    void swap(double *a, double *b);    // change two number

    void insertsortP(double *a, int x);  // insertion sort

    void output_id(int student_id = 3828);  // output the required number

    void outputP();   // for test

    void output_file();

    void get_id_high(int number);



};

int Prices::getnumber()

{

    return this->number;

}

void Prices::output_id(int student_id)

{

    printf("The %d's highest price is: %lf.\n", student_id + 10000, this-

>prices[this->number - (student_id + 10000) + 1]);

    //printf("The %d's highest price is: %lf.\n", student_id, this->prices[this-

>number - (student_id) + 1]);

}

//template <class T>

Prices::Prices()

{

    this->prices = new double[MAX_ELEMENTS];

    ifstream reader;

    reader.open("recorder.txt", ios::in);

    int i = 0;

    double x;

    reader >> x;

    this->prices[i++] = x;

    reader >> x;

    this->prices[i++] = x;

    while (prices[i-1] != prices[i-2]){

        reader >> x;

        prices[i++] = x;

        //printf("%lf", prices[i-1]);

        //i++;

        //if (i % 1000000 == 0)

            //printf("getting the %d's number.\n", i);

    }

    i -= 1;

    this->number = i;

    if (i == MAX_ELEMENTS)

    {

        printf("Please make sure the number of unsorted data is less than 

%d\n", MAX_ELEMENTS);

        printf("Or you can change the code line 5, adjust the MAX_ELEMENTS 

MARCO.\n");

        exit(1);

    }



    printf("The total number of unsorted data is %d.\n", i);

    printf("Now begin to sort: \n");

    reader.close();

}

void Prices::swap(double *a, double *b)

{

    double temp = *a;

    *a = *b;

    *b = temp;

}

//void Prices::qsortP(double *a, int left, int right)

void Prices::qsortP(int left, int right)

{

    int i, j;

    double pivot;

    if (left + 16 < right)

    {

        pivot = Median(prices, left, right);

        i = left;

        j = right - 1;

        while(1)

        {

            while(prices[++i] < pivot);

            while(prices[--j] > pivot);

            if (i < j)

                swap(&prices[i], &prices[j]);

            else

                break;

        }

        swap(&prices[i], &prices[right-1]);

        qsortP(left, i - 1);

        qsortP(i + 1, right);

    }

    else

        insertsortP(prices + left, right - left + 1);

}

double Prices::Median(double *a, int left, int right)

{

    int center = (left + right) / 2;

    if (a[left] > a[center])

        swap(&a[left], &a[center]);

    if (a[left] > a[right])

        swap(&a[left], &a[right]);



    if (a[center] > a[right])

        swap(&a[center], &a[right]);

    swap(&a[center], &a[right-1]);

    return a[right-1];

}

void Prices::insertsortP(double *a, int x)

{

    int min_num;

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

    {

        min_num = i;

        for (int j = i; j < x; j++)

        {

            if (a[j] < a[min_num]){

                min_num = j;

            }

        }

        swap(&a[i], &a[min_num]);

    }

}

void Prices::outputP()

{

    for (int i = 8333330; i <= 8333333; i++)

    {

        printf("%lf\n", this->prices[i]);

    }

}

void Prices::output_file()

{

}

void Prices::get_id_high(int number)

{

    int i, j, max;

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

    {

        max = i;

        for (j = i; j < this->number; j++)

        {

            if (prices[j] > prices[max])
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                max = j;

        }

        swap(&prices[i], &prices[max]);

        //printf("%lf\n", prices[i]);

    }

    printf("After traversal based on query method, the %d'th highest number 

is %lf.\n", number, prices[i-1]);

}

int main()

{

    //Prices<double> Price;

    Prices Price;

    TIME_TEST_FOR(1, Price.qsortP(0, Price.getnumber()));

    //Price.qsortP(0, Price.getnumber());

    Price.output_id(3828);

    //Prices Price1;

    //TIME_TEST_FOR(1, Price1.get_id_high(1000));

    //Price1.outputP();

}

#include <iostream>

#include <fstream>

using namespace std;

#define ID 13828

#define TIME_TEST_FOR(TEST_TIMES, FUN_CALL) do \

{\

    clock_t start, stop;\

    start = clock();\

    for (int i = 0; i < TEST_TIMES; i++)\

    {\

        FUN_CALL;\

    }\

    stop = clock();\

    printf("getting the number cost %0.8lf(s)\n", TEST_TIMES , stop-start, 

(double)(stop-start)/(CLK_TCK*10000));\

}\

while (0)

double *init_heap();

void insert(double x, double *result, int size);

double deleteMin(double *result);



int main()

{

    TIME_TEST_FOR(1, init_heap());

    //double *result = init_heap();

}

double *init_heap()

{

    double *result = new double[ID+1];

    ifstream reader;

    reader.open("recorder1.txt", ios::in);

    int i = 0;

    double x;

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

    {

        reader >> x;

        insert(x, result, i);

    }

    while (!reader.eof())

    {

        reader >> x;

        if (x > result[1])

        {

            double y = deleteMin(result);

            insert(x, result, ID-1);

        }

    }

    printf("%lf\n", result[1]);

}

void insert(double x, double *result, int size)

{

    int i;

    for (i = ++size; result[i/2] > x; i /= 2)

        result[i] = result[i/2];      // from bottom to the top, find the optimized 

place

    result[i] = x;

}

double deleteMin(double *result)

{

    int i, child;



õp�ƑƴÖ�Tv��.ƚ�ƺ�B��ŬŇ�Tv�áƆ�Ʒ

    double minE, lastE;

    minE = result[1];   // the first element

    lastE = result[ID];   // the last element

    for (i = 1; i * 2 <= ID-1; i = child)

    {

        child = i * 2;     // initialize child with i * 2

        if (child != ID - 1 && result[child+1] < result[child])

            child++;      // find the maxinum child

        if (lastE > result[child])

            result[i] = result[child];    // if proper, change the child with their 

parent

        else break;

    }

    result[i] = lastE;    // optimize the last node

    return minE;

}
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