第七章: 陣列
範例7-2a
	/* ex7-2a.c*/

	#include <stdio.h>

	int main()

	{

	    /* 輸入10個整數存入陣列，再從陣列讀出 */

	    int num[10], i;

	    for (i=0; i<10; i++) {

	        printf("請輸入num[%d]的資料: ", i);

	        scanf("%d", &num[i]);   

	    }

	    printf("\n此陣列有下列元素:\n");

	    for (i=0; i<10; i++)   

	        printf("num[%d]=%d\n", i, num[i]);

	    return 0;

	}


範例7-2b
	/* ex7-2b.c*/

	#include <stdio.h>

	int main() 

	{

	    /* 輸出陣列每一元素的位址 */

	    int num[10], i;

	    for (i=0; i<10; i++) {  

	        printf("&num[%d]=%p, num+%d=%p\n", i, &num[i], i, num+i);

	    }

	    return 0;

	}


範例7-2c
	/* ex7-2c.c*/

	#include <stdio.h>

	int main()

	{

	    /* 設定陣列初值 */    

	    double num1[6] = {11.1, 22.2, 33.3, 44.4, 55.5};

	    int num2[] = {1, 2, 3, 4, 5, 6};  /* 元素個數隨初值個數而定 */

	    int i;

	

	    for (i=0; i<6; i++)   

	        printf("num1[%d]=%.1f\n", i, num1[i]);

	  

	    printf("\n\n");

	    for (i=0; i<6; i++)   

	        printf("num2[%d]=%d\n", i, num2[i]);

	

	    printf("\nnum1陣列佔 %d bytes\n", sizeof(num1));    

	    printf("\nnum2陣列佔 %d bytes\n", sizeof(num2));

	    return 0;

	}


範例7-3a
	/* ex7-3a.c*/

	#include <stdio.h>

	int main()

	{

	    int num[2][5];

	    int index1, index2;

	

	    for (index1=0; index1<2; index1++) 

	        for (index2=0; index2<5; index2++)

	            printf("&num[%d][%d]: %p\n", index1, index2, 

	                   &num[index1][index2]);

	

	    printf("\n");

	    printf("num=%p, num[0]=%p\n", num, num[0]);

	    printf("num+1=%p, num[0]+1=%p\n", num+1, num[0]+1);

	    return 0;

	}


範例7-3b
	/* ex7-3b.c */

	#include <stdio.h>

	int main()

	{

	    /* 於二維陣列中，再將輸入值由二維陣列中取出並印出 */

	    int num[2][3];

	    int index1, index2;

	    /* 以巢狀迴圈處理二維陣列輸入 */

	    for (index1=0; index1<2; index1++)  

	        for (index2=0; index2<3; index2++) {

	            printf("請輸入num[%d][%d]的資料: ", index1, index2);

	            scanf("%d", &num[index1][index2]);

	        }

	    printf("\n此二維陣列的資料如下:\n");

	    for (index1=0; index1<2; index1++) {

	        for (index2=0; index2<3; index2++)

	            printf("%3d ", num[index1][index2]);

	        printf("\n");

	    }

	    return 0;

	}


範例7-3c
	/* ex7-3c.c*/

	#include <stdio.h>

	int main()

	{

	    /* 此二維陣列表示-考三天(列註標)，一天考三科(行註標) */

	    int score[3][3] = {{74, 72, 63}, {83, 92, 74}, {84, 82, 65}};

	    int index1, index2, total = 0;

	    for (index1=0; index1<3; index1++) { /* 外圈控制考試日期 */

	        printf("\n第 %d 天的分數分別為: ", index1+1);

	        for (index2=0; index2<3; index2++) { /* 內圈控制考試科目 */

	            printf("%3d", score[index1][index2]);  /* 印出各科成績 */

	            total += score[index1][index2];        /* 將成績加總 */

	        }

	    }

	    printf("\n\n總分: %d\n", total);   

	    printf("平均分數: %.2f\n", total / 9.0);   

	    return 0;

	}


範例7-3d
	/* ex7-3d.c */

	#include <stdio.h>

	int main()

	{

	    int score[2][3] = {10, 20, 30, 40, 50};

	    int i, j;

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

	        for (j=0; j<3; j++)

	            printf("score[%d][%d] = %d\n", i, j, score[i][j]);  

	    return 0;

	}


範例7-3e
	* ex7-3e.c*/

	#include <stdio.h>

	int main()

	{

	    int score[2][3] = {{10, 20}, {30, 40, 50}};

	    int i, j;

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

	        for (j=0; j<3; j++)

	            printf("score[%d][%d] = %d\n", i, j, score[i][j]);

	    return 0;

	}


應用範例7-4-1a
	/* ex7-4-1a.c*/

	#include <stdio.h>

	int main()

	{

	    int i, j, k, temp, size;

	    int arr[]={80, 30, 40, 70, 50, 60};

	    size = sizeof(arr) / sizeof(int);

	    printf(".....Before sorted........\n");

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

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

	    printf("\n");

	    for (i=1; i<=25; i++)

	        printf("-");

	    printf("\n");

	

	    /**********Bubble sort****************/

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

	        for (j=0; j<size-i-1; j++)

	            if (arr[j] > arr[j+1]) {

	                temp = arr[j];

	                arr[j] = arr[j+1];

	                arr[j+1] = temp;

	            }

	        printf("#%d pass: ", i+1);

	        for (k=0; k<size; k++)

	             printf("%d ", arr[k]);

	        printf("\n");

	    }

	    /************************************/

	    for (i=1; i<=25; i++)

	        printf("-");

	    printf("\n");

	    printf(".....After sorted.......\n");

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

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

	    printf("\n");

	    return 0;

	}


應用範例7-4-1b
	/* ex7-4-1b.c */

	#int main()

	{

	    int i, j, k, temp, flag, size;

	    int arr[]={80, 30, 40, 70, 50, 60};

	    size = sizeof(arr) / sizeof(int);

	    printf(".....Before sorted........\n");

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

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

	    printf("\n");

	    for (i=1; i<=25; i++)

	        printf("-");

	    printf("\n");

	

	    /**********Bubble sort****************/

	    for (i=0; i<size-1; i++) {  /* pass 的執行次數是資料的個數(size)減1 */

	        flag = 0;                 

	        for (j=0; j<size-i-1; j++)    

	            if (arr[j] > arr[j+1]) {

	                flag = 1;     /* 當有執行對調的動作時，將flag設為1 */

	                temp = arr[j];      

	                arr[j] = arr[j+1];

	                arr[j+1] = temp;

	            }

	        printf("#%d pass: ", i+1);  /* 印出每一次pass後的資料 */

	        for (k=0; k<size; k++)

	            printf("%d ", arr[k]);

	        printf("\n");

	

	        /* 若flag 等於0，表示此pass無資料對調，故結束排序的動作 */

	        if(flag == 0) 

	            break;

	    }

	    /************************************/

	    for (i=1; i<=25; i++)

	        printf("-");

	    printf("\n");

	    printf(".....After sorted.......\n");

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

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

	    printf("\n");

	    return 0;

	}


應用範例7-4-1c
	/* ex7-4-1c.c*/

	#include <stdio.h>

	int main()

	{

	    int i, j, k, temp, flag, size;

	    int arr[]={80, 90, 40, 70, 50, 60};

	    size = sizeof(arr) / sizeof(int);

	    printf(".....Before sorted........\n");

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

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

	    printf("\n");

	    for (i=1; i<=25; i++)

	        printf("-");

	    printf("\n");

	

	    /**********Bubble sort****************/

	    /* 總共有size個資料，所以會有size-1次的pass */ 

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

	        flag=0; /* 用來判斷是否要再繼續排序 */ 

	        /* 印出第幾次 pass 的資料 */ 

	        printf("#%d pass 的資料計有: ", i+1);

	        for (k=0; k<size-i; k++)

	            printf("%d ", arr[k]);

	        printf("\n");

	

	        /* 要比較的資料，第一次pass會減1，第二次pass會減2，第三次pass會

	          減3，依此類推。所以迴圈的條件運算式為 j<size-1-i */ 

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

	            /* 當此筆資料大於下一筆資料時，則加以對調 */ 

	            if (arr[j] > arr[j+1]) {

	                flag=1;  /* 若有對調，則將flag設為1 */ 

	                temp = arr[j];

	                arr[j] = arr[j+1];

	                arr[j+1] = temp;

	            }

	            /* 印出每一次compare後的資料 */ 

	            printf("   #%d compare: ", j+1);

	            for (k=0; k<size-i; k++)

	                 printf("%d ", arr[k]);

	            printf("\n");

	         }

	        

	         /* 印出每一次pass後的資料 */ 

	         printf("#%d pass 結束時資料順序如下: \n", i+1);

	         for (k=0; k<size; k++)

	             printf("%d ", arr[k]);

	         printf("\n\n");

	         /* 當flag為0時，表示上一回合沒有對調，此表示已排序好了 */

	         if (flag == 0) 

	             break;

	    }

	    /************************************/

	    for (i=1; i<=25; i++)

	        printf("-");

	    printf("\n");

	    printf(".....After sorted.......\n");

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

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

	    printf("\n");

	    return 0;

	}


應用範例7-4-2
	/* ex7-4-2.c */

	#include <stdio.h>

	int main()

	{

	    int i, j, temp, flag, size;

	    int left, right, mid, kd, bingo;

	    int arr[]={80, 90, 40, 70, 50, 60};

	    size = sizeof(arr) / sizeof(int);

	    /**********Bubble sort****************/

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

	        flag = 0;

	        for (j=0; j<size-i-1; j++)

	            if (arr[j] > arr[j+1]) {

	                flag = 1;

	                temp = arr[j];

	                arr[j] = arr[j+1];

	                arr[j+1] = temp;

	            }

	            if (flag == 0)

	                break;

	    }

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

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

	    printf("\n\n");

	    /***********Binary search***************/

	    printf("\n您要尋找哪一個數字(輸入是英文字母將結束): ");

	    while (scanf("%d", &kd) == 1) {

	        left=0;

	        right=size-1;

	        bingo = 0;

	        while (left <= right) {

	            mid = (left+right)/2;

	            if (kd == arr[mid]) {

	                bingo=1;

	                break;

	            }

	            if (kd < arr[mid])

	                right = mid-1;

	            else 

	                left = mid+1;

	        }

	        if (bingo == 1)

	            printf("在 arr[%d] 找到 %d.\n", mid, kd);

	        else 

	            printf("對不起，查無此資料! \n");

	        printf("\n您要尋找哪一個數字(輸入是英文字母將結束): ");

	    }

	    return 0;

	}


應用範例7-4-3
	/* ex7-4-3.c */

	#include <stdio.h>

	void selectionSort(int []);

	

	int main()

	{

	    int num[10], i, k;

	    printf("請輸入十個資料: \n");

	    for (i=0; i<10; i++) {

	        printf("請輸入第 #%-2d 個資料: ", i+1);

	        scanf("%d", &num[i]);

	    }

	

	    printf("陣列原始資料: \n");

	    for (k=0; k<10; k++) {

	        printf("%3d ", num[k]);

	    }

	    printf("\n");

	    selectionSort(num);

	    return 0;

	}

	

	void selectionSort(int arr[])

	{

	    int currentMin, currentMinIndex, i, j, k;

	    for (i=0; i<10; i++) {

	        currentMin = arr[i];

	        currentMinIndex = i;

	        for (j=i+1; j<10; j++) {

	            if (arr[j] < currentMin) {

	                currentMin = arr[j];

	                currentMinIndex = j;

	            }

	        }

	        if (currentMinIndex != i) {

	            arr[currentMinIndex] = arr[i];

	            arr[i] = currentMin;

	        }

	

	        printf("\n第 %d 選擇比較後陣列的資料: \n", i+1);

	        for (k=0; k<10; k++) {

	            printf("%3d ", arr[k]);

	        }

	    }

	

	    printf("\n\n陣列排序後的資料: \n");

	    for (k=0; k<10; k++) {

	        printf("%3d ", arr[k]);

	    }

	}


應用範例7-4-4
	/* ex7-4-4.c */

	#include <stdio.h>

	int main()

	{

	    int num[] = {1, 2, 3, 3, 2, 1, 4, 5, 7, 3};

	    int check[10] = {0};

	    int i, value;

	    unsigned long d = sizeof(num)/sizeof(num[0]);

	

	    printf("原來陣列為: \n");

	    for (i=0; i<d; i++) {

	        printf("%2d ", num[i]);

	    }

	

	    printf("\n");

	    printf("\n刪除重複數字後的陣列為: \n");

	    for (i=0; i<10; i++) {

	        value = num[i];

	        if (check[value] == 0) {

	            printf("%2d ", value);

	            check[value] = 1;

	        }

	    }

	    return 0;

	}


應用範例7-4-5
	/* ex7-4-5.c */

	#include <stdio.h>

	int main()

	{

	    int arr2[3][4];

	    int i, j;

	    int sumOfRow[3] = {0, 0, 0};

	

	    for (i=0; i<3; i++) {

	        for (j=0; j<4; j++) {

	            printf("請輸入arr2[%d][%d]的值: ", i, j);

	            scanf("%d", &arr2[i][j]);

	        }

	    }

	

	    printf("\n此二維陣列如下:\n");

	    for (i=0; i<3; i++) {

	        for (j=0; j<4; j++)

	             printf("%3d ", arr2[i][j]);

	        printf("\n");

	    }

	

	    printf("\n");

	    for (i=0; i<3; i++) {

	        for (j=0; j<4; j++) {

	            sumOfRow[i] += arr2[i][j];

	        }

	        printf("第 %d 列的和為: %d\n", i+1, sumOfRow[i]);

	    }

	    return 0;

	}


應用範例7-4-6
	/* ex7-4-6.c */

	#include <stdio.h>

	int main()

	{

	    double arr[10];

	    int i;

	    double highest = -999;

	    printf("請輸入十個資料:\n");

	    for (i=0; i<10; i++) {

	        printf("請輸入 #%-2d 資料: ", i+1);

	        scanf("%lf", &arr[i]);

	        if (arr[i] > highest) {

	            highest = arr[i];

	        }

	    }

	

	    printf("highest score: %.2f\n\n", highest);

	    for (i=0; i<10; i++) {

	        if (arr[i] >= highest - 5) {

	            printf("arr[%d] = %.2f", i, arr[i]);

	            printf(", 其對應的成績等級為 A.\n");

	        }

	        else if (arr[i] >= highest - 10) {

	            printf("arr[%d] = %.2f", i, arr[i]);

	            printf(", 其對應的成績等級為 B.\n");

	        }

	        else if (arr[i] >= highest - 15) {

	            printf("arr[%d] = %.2f", i, arr[i]);

	            printf(", 其對應的成績等級為 C.\n");

	        }

	        else if (arr[i] >= highest - 20) {

	            printf("arr[%d] = %.2f", i, arr[i]);

	            printf(", 其對應的成績等級為 D.\n");

	        }

	        else {

	            printf("arr[%d] = %.2f", i, arr[i]);

	            printf(", 其對應的成績等級為 F.\n");

	        }

	    }

	    return 0;

	}


應用範例7-4-7
	/* ex7-4-7.c */

	#include <stdio.h>

	int main()

	{

	    int arr3[2][2][3];

	    int i, j, k;

	    int minIndex1, minIndex2, minIndex3;

	    int maxIndex1, maxIndex2, maxIndex3;

	    int min = 9999;

	    int max = -9999;

	    for (i=0; i<2; i++) {

	        for (j=0; j<2; j++) {

	            for (k=0; k<3; k++) {

	                printf("請輸入arr3[%d][%d][%d]的值: ", i, j, k);

	                scanf("%d", &arr3[i][j][k]);

	                if (arr3[i][j][k] < min) {

	                    min = arr3[i][j][k];

	                    minIndex1 = i;

	                    minIndex2 = j;

	                    minIndex3 = k;

	                }

	                if (arr3[i][j][k] > max) {

	                    max = arr3[i][j][k];

	                    maxIndex1 = i;

	                    maxIndex2 = j;

	                    maxIndex3 = k;

	                }

	            }

	        }

	    }

	    printf("\n最大值為 %d 在 arr3[%d][%d][%d]\n", max, maxIndex1, 

	                   maxIndex2, maxIndex3);

	    printf("最小值為 %d 在 arr3[%d][%d][%d]\n", min, minIndex1, 

	                   minIndex2, minIndex3);

	    return 0;

	}


應用範例7-4-8
	/* ex7-4-8.c */

	#include <stdio.h>

	void isbn11();

	

	int main()

	{

	    isbn11();

	    return 0;

	}

	

	void isbn11()

	{

	    int n[14];

	    int i, total=0, checkNum;

	    for(i=1; i<=9; i++) {

	        printf("請輸入第 %d 個數字: ", i);

	        scanf("%d", &n[i]);

	        total += n[i]*i;

	    }

	    checkNum = total  % 11;

	    printf("\nISBN-10: ");

	    for (i=1; i<=9; i++) {

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

	    }

	    if (checkNum == 10) {

	        printf("X");

	    }

	    else {

	        printf("%d", checkNum);

	    }

	    printf("\n");

	}


應用範例7-4-9
	/* ex7-4-9.c */

	#include <stdio.h>

	int main()

	{

	    int scores[10], i, total=0;

	    int aboveAverage=0, belowAverage=0;

	    double average;

	    printf("請輸入十個分數: \n");

	    for (i=0; i<10; i++) {

	        printf("請輸入第 #%-2d 個分數: ", i+1);

	        scanf("%d", &scores[i]);

	        total += scores[i];

	    }

	    average = total /10.;

	    printf("\n平均分數: %.2f", average);

	

	

	    for (i=0; i<10; i++) {

	        if (scores[i] >= average) {

	            aboveAverage++;

	        }

	        else {

	            belowAverage++;

	        }

	    }

	    printf("\n\n");

	    printf("高於 %.2f 的有 %d\n", average, aboveAverage);

	    printf("低於 %.2f 的有 %d\n", average, belowAverage);

	    return 0;

	}


應用範例7-4-10
	/* ex7-4-10.c */

	#include <stdio.h>

	#include <math.h>

	

	int main()

	{

	    int numbers[20];

	    double sum=0.0;

	    int i=0 , x;

	    while(i <= 20) {

	        printf("請輸入二進位數字串: ");

	        scanf("%d", &numbers[i]);

	        if (numbers[i] == 0 || numbers[i] == 1) {

	            i++;

	        }

	        else {

	            break;

	        }

	    }

	

	    for (x=i-1; x>=0; x--) {

	        printf("numbers[%d] = %d\n", x, numbers[x]);

	        sum += numbers[x] * pow(2, x);

	    }

	    printf("\ndecimal = %f\n", sum);

	    return 0;

	}



