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實習十
實習目標：了解結構的基本性質及使用方式。

實習範例：1.我們將撰寫一個程式來了解結構的基本性質及使用方式。

2.我們將撰寫兩個程式來了解結構在函式間的傳遞方式。

實習步驟：請依照下列步驟進行。
步驟一：將輸入下列程式碼：


#include <stdio.h>
struct point {

    int x;

    int y;

};

struct rect {

    struct point leftlow;

    struct point righthigh;

};

main()

{

int x, y;
struct point pt1, pt2;

struct rect r1, r2;

    printf(“Key in two integers as the x and y coordinates of a point: ”);
scanf(“%d %d”, &x, &y);

/* 儲存結構的欄位 */

    pt1.x = x;

    pt1.y = y;

    printf(“Key in two integers as the x and y coordinates of a point: ”);
scanf(“%d %d”, &x, &y);

/* 儲存結構的欄位 */
    pt2.x = x;

    pt2.y = y;

    /* 儲存結構的欄位 */
    r1.leftlow = pt1;

    r1.righthigh = pt2;

    /* 複製整個結構 */
    r2 = r1;

    /* 讀取結構的欄位 */
    printf(“x of leftlow of r1 = %d, y of leftlow of r1 = %d\n”,

          r1.leftlow.x, r1.leftlow.y);

    printf(“x of righthigh of r1 = %d, y of righthigh of r1 = %d\n”,

          r1. righthigh.x, r1. righthigh.y);

    printf(“x of leftlow of r2 = %d, y of leftlow of r2 = %d\n”,

          r2.leftlow.x, r2.leftlow.y);

    printf(“x of righthigh of r2 = %d, y of righthigh of r2 = %d\n”,

          r2. righthigh.x, r2. righthigh.y);

}

測試：執行程式並從鍵盤輸入下列資料

10 15

15 20

檢查輸出是否為

x of leftlow of r1 = 10, y of leftlow of r1 = 15

x of righthigh of r1 = 15, y of righthigh of r1 = 20

x of leftlow of r2 = 10, y of leftlow of r2 = 15

x of righthigh of r2 = 15, y of righthigh of r2 = 20
除錯：如果有任何錯誤，使用除錯功能除錯。

步驟二：將輸入下列程式碼：


#include <stdio.h>
struct point {

    int x;

    int y;

};

struct rect {

    struct point leftlow;

    struct point righthigh;

};

struct point getPoint(void)

{

    struct point pt;

    printf(“Key in two integers as the x and y coordinates of a point: ”);
scanf(“%d %d”, &pt.x, &pt.y);

return pt;
}

void putPoint(struct point pt)

{

    printf(“x coordinate = %d, y coordinate = %d\n”, pt.x, pt.y);
}

main()

{
struct point pt1, pt2;

struct rect r1, r2;

/* 輸入一個結構 */
    pt1 = getPoint();

    pt2 = getPoint();

    /* 儲存結構的欄位 */
    r1.leftlow = pt1;

    r1.righthigh = pt2;

    /* 複製整個結構 */
    r2 = r1;

    /* 輸出一個結構 */
    printf(“leftlow of r1\n”);

    putPoint(r1.leftlow);

    printf(“righthigh of r1\n”);

    putPoint(r1.righthigh);

    printf(“leftlow of r2\n”);

    putPoint(r2.leftlow);

    printf(“righthigh of r2\n”);

    putPoint(r2.righthigh);

}

測試：執行程式並從鍵盤輸入下列資料

10 15

15 20

檢查輸出是否為

leftlow of r1

x coordinate = 10, y coordinate = 15

righthigh of r1

x coordinate = 15, y coordinate = 20

leftlow of r2

x coordinate = 10, y coordinate = 15

righthigh of r2

x coordinate = 15, y coordinate = 20
除錯：如果有任何錯誤，使用除錯功能除錯。

步驟三：將輸入下列程式碼：


#include <stdio.h>
struct point {

    int x;

    int y;

};

struct rect {

    struct point leftlow;

    struct point righthigh;

};

struct point *getPoint(void)

{

    /* 使用結構指標 */
    struct point *pt;

    pt = (struct point *) malloc(sizeof(struct point));

    printf(“Key in two integers as the x and y coordinates of a point: ”);
scanf(“%d %d”, &pt->x, &pt->y);

return pt;
}

void putPoint(struct point *pt)

{

    /* 使用結構指標 */
    printf(“x coordinate = %d, y coordinate = %d\n”, pt->x, pt->y);
}

main()

{
struct point *pt1, *pt2;

struct rect r1, r2;

/* 輸入一個結構 */
    pt1 = getPoint();

    pt2 = getPoint();

    /* 儲存結構的欄位 */
    r1.leftlow = *pt1;

    r1.righthigh = *pt2;

    /* 複製整個結構 */
    r2 = r1;

    /* 輸出一個結構 */
    printf(“leftlow of r1\n”);

    putPoint(r1.leftlow);

    printf(“righthigh of r1\n”);

    putPoint(r1.righthigh);

    printf(“leftlow of r2\n”);

    putPoint(r2.leftlow);

    printf(“righthigh of r2\n”);

    putPoint(r2.righthigh);

}

測試：執行程式並從鍵盤輸入下列資料

10 15

15 20

檢查輸出是否為

leftlow of r1

x coordinate = 10, y coordinate = 15

righthigh of r1

x coordinate = 15, y coordinate = 20

leftlow of r2

x coordinate = 10, y coordinate = 15

righthigh of r2

x coordinate = 15, y coordinate = 20
除錯：如果有任何錯誤，使用除錯功能除錯。

實習練習：1.分別使用結構及結構指標撰寫一個函式來計算一個長方形的面積。

    int rectSurface(struct rect r);

    int rectSurfacePtr(struct rect *r);

1.分別使用結構及結構指標撰寫一個函式來判斷是否兩個長方形有重疊。

    int rectOverlap(struct rect r1, struct rect r2);

    int rectOverlapPtr(struct rect *r1, struct rect *r2);
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