第五章: 迴圈敘述
範例5-1a
	/* ex5-1a.c */

	#include <stdio.h>

	int main()

	{

	    int num;

	    for (num=0; num<=5; num++) {  

	        printf("Num is %d\n", num);

	    }

	    return 0;

	}


範例5-1b 
	/* ex5-1b.c */

	#include <stdio.h>

	int main()

	{

	int num = 0;  /* 設定num初值為0 */ 

	    for ( ; num<=5; num++) { /* 省略初值的設定 */ 

	        printf("Num is %d\n", num);


範例5-1c
	/* ex5-1c.c */

	#include <stdio.h>

	int main()

	{

	    int num = 0; 

	    for ( ; num<=5; ) {

	        printf("Num is %d\n", num);

	        num++;

	    }

	    return 0;

	}


範例5-1d
	/* ex5-1d.c */

	#include <stdio.h>

	int main()

	{

	    int num = 0; 

	    for ( ; num<=5; ) 

	        printf("Num is %d\n", num);
        num++;

	    return 0;

	}


範例5-1e
	/* ex5-1e.c */

	#include <stdio.h>

	int main()

	{

	    /* 將範例5-1a的設定初值、條件判斷式及更新運算式省略 */

	    int num = 0;

	    for ( ; ; ) {

	        if (num > 5)  /* 若num 大於5，則執行break，以結束for迴圈 */

	            break;

	        printf("Num is %d\n", num);

	        num++; 

	    }

	    return 0;

	}


範例5-1f
	/* ex5-1f.c */

	#include <stdio.h>

	int main()

	{

	    /* 要求使用者不斷輸入數字，直到數字為負 */

	    int num = 0;

	    for ( ; num>=0; ) {

	        printf("請輸入一整數(當此數為負時，將結束迴圈): ");

	        scanf("%d", &num);

	    }

	    printf("輸入結束!!");

	    return 0;

	}


範例5-1g
	//* ex5-1g.c */

	#include <stdio.h>

	int main()

	{

	    int i, total = 0;

	    for (i=1; i<=100; i++)

	        total += i;

	    printf("1 + 2 + 3 + ... + 100 = %d\n", total);

	    return 0;

	}


範例5-2a
	//* ex5-2a */

	#include <stdio.h>

	int main()

	{

	    int num = 0;

	    while (num >= 0) {

	        printf("請輸入一整數(當此數為負時，將結束迴圈): ");

	        scanf("%d", &num);

	    }

	    printf("結束");

	    return 0;

	}


範例5-2b
	/* ex5-2b.c */

	#include <stdio.h>

	int main()

	{

	    int i=1, total=0;

	    while (i <= 100) {

	        total += i;

	        i++;

	    }

	    printf("1 + 2 + 3 + ... + 100 = %d\n", total);

	    return 0;

	}


範例5-2c
	/* ex5-2c.c */

	#include <stdio.h>

	int main()

	{   

	    /* 要求使用者輸入單字，計算字數 */

	    char letter;

	    int count = 0;

	    printf("請輸入一行文字: ");

	    scanf("%c", &letter);

	    while (letter != '\n') {

	        count++;

	        scanf("%c", &letter);

	    }

	    printf("此行共有 %d 字\n", count);

	    return 0;

	}


範例5-3a
	/* ex5-3a.c */

	#include <stdio.h>

	int main( )

	{

	    int height;

	    double inch;

	    do {

	        printf("請問您的身高幾公分? ");

	        scanf("%d", &height);

	    } while (height < 0);  /* 身高若為負，則要求重新輸入 */

	    height /= 2.54;        /* 將公分轉為英吋 */

	    printf("你的身高是 %d 呎 %d 吋\n", height/12, height%12); 

	           /* 一呎等於12吋 */

	    return 0;

	}


範例5-3b
	//* ex5-3b.c */

	#include <stdio.h>

	int main()

	{

	    int i=1, total=0;

	    do { 

	        total += i;

	        i++;

	    } while (i <= 100);

	    printf("1 + 2 + 3 + ... + 100 = %d\n", total);

	    return 0;

	}


範例5-3c
	/* ex5-3c.c */

	#include <stdio.h>

	int main()

	{

	    /* 建立選單，讓使用者輸入選項完成該選項工作 */

	    int choice, no1, no2;

	    /* 此選單有三個功能：1為加法，2為減法，3則跳出程式 */

	    do {

	        printf("\n");

	        printf("1 => 加的運算\n");

	        printf("2 => 減的運算\n");

	        printf("3 => 結束\n");

	        printf("請選擇 (1-3): ");

	        scanf("%d", &choice);

	        switch (choice) { /* 使用switch選擇敘述來執行各項功能 */

	            case 1: printf("請輸入兩個整數: ");

	                    scanf("%d %d", &no1, &no2);

	                    printf("%d + %d is %d\n", no1, no2, no1+no2);

	                    break;

	            case 2: printf("請輸入兩個整數: ");

	                    scanf("%d %d", &no1, &no2);

	                    printf("%d - %d is %d\n", no1, no2, no1 - no2);

	                    break;

	            case 3: printf("再見!!");

	                    break;

	            default: printf("錯誤的選擇!!\n");

	        }

	    } while (choice != 3);  /* 使用者輸入3則結束迴圈 */  

	    return 0;

	}


範例5-4a
	/* ex5-4a.c */

	#include <stdio.h>

	int main()

	{

	    /* 以巢狀for迴圈輸出九九乘法表 */

	    int i, j;

	    printf("%44s", "<< 九九乘法表 >>\n");

	    for (i=1; i<=9; i++) {    /* 此為外迴圈 */

	        for(j=1; j<=9; j++)   /* 此為內迴圈 */

	            printf("%d*%d=%2d ", j, i, i*j);

	        printf("\n");

	    }

	    return 0;

	}


範例5-4b
	/* ex5-4b.c */

	int main()

	{

	    /* 以巢狀for迴圈輸出九九乘法表 */

	    int i, j;

	    printf("%44s", "<< 九九乘法表 >>\n");

	    for (i=1; i<=9; i++) {    /* 此為外迴圈 */

	        for (j=1; j<=9; j++)   /* 此為內迴圈 */

	            printf("%d*%d=%2d  ", i, j, i*j);

	        printf("\n");

	    }

	    return 0;

	}


範例5-5a
	/* ex5-5a.c */

	#include <stdio.h>

	int main()

	{

	    /* 要求輸入一個單字，顯示並計算字元個數 */

	    char letter;

	    int count = 0;

	    printf("請輸入一個單字: ");

	    scanf("%c", &letter);

	    while (letter != '\n') {

	        if (letter == 'a')   /* 若遇到字元為a，則強迫跳離 */

	            break;

	        else {

	            count++;

	            printf("%c", letter);

	        }

	        scanf("%c", &letter);

	    }

	    printf("共有 %d 字元\n", count);

	    return 0;

	}


範例5-5b
	/* ex5-5b.c*/

	#include <stdio.h>

	int main()

	{

	    int i, num, total = 0;

	    printf("輸入10 個整數，累加正整數或0，當輸入的值是負數，則結束迴圈\n");

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

	        printf("請輸入第 %2d 個整數: ", i);

	        scanf("%d", &num);

	        if (num >= 0)

	            total += num;

	        else 

	            break;

	    }      

	    printf("Total=%d\n", total);    

	    return 0;

	}


範例5-5c
	/* ex5-5c.c */

	#include <stdio.h>

	int main()

	{

	    /* 要求輸入一個單字，顯示並計算字元個數 */

	    char letter;

	    int count = 0;

	    printf("請輸入一個單字: ");

	    scanf("%c", &letter);

	    while (letter != '\n') {

	        if (letter == 'a') { /* 若遇到字元為a，不列入顯示及計算 */

	            scanf("%c", &letter);

	            continue;

	        }

	        else {

	            count++;

	            printf("%c", letter);

	        }

	        scanf("%c", &letter);

	    }

	    printf("共有 %d 字元\n", count);

	    return 0;

	}


範例5-5d
	/* ex5-5d.c*/

	#include <stdio.h>

	int main()

	{

	    int i, num, total = 0;

	    printf("輸入10 個整數，累加正整數或0\n");

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

	        printf("請輸入第 %2d 個整數: ", i);

	        scanf("%d", &num);

	        if (num >= 0)

	            total += num;

	        else

	            continue;

	    }      

	    printf("Total=%d\n", total); 

	

	    return 0;

	}


範例5-5e
	//* ex5-5e.c */

	#include <stdio.h>

	int main() {

	    int num;

	    char ch;

	     

	    printf("請輸入一數值: ");

	    scanf("%d", &num);

	    printf("請輸入一字元: ");

	    scanf("%c", &ch);

	     

	    printf("num = %d, ch = %c\n", num, ch);

	    getchar();

	    return 0;

	}


範例5-5f
	/* ex5-5f.c */

	#include <stdio.h>

	int main() 

	{

	    int num;

	    char ch

	

	    printf("請輸入一數值: ");

	    scanf("%d", &num);

	    /* 刪除buffer不必要的資料 */

	    while (getchar() != '\n') {

	        continue;

	    }

	    

	    printf("請輸入一字元: ");

	    scanf("%c", &ch);

	    printf("num = %d, ch = %c\n", num, ch);

	    return 0;

	}


範例5-6a
	/* ex5-6a.c */

	#include <stdio.h>

	int main()

	{

	    int i = 0, total = 0;

	    while (++i <= 100)

	        total += i;

	    printf("1 + 2 + 3 + ... + 100 = %d, i=%d\n", total, i);

	    return 0;

	}


範例5-6b
	/* ex5-6b.c */

	#include <stdio.h>

	int main()

	{

	    int i = 0, total = 0;

	    while (i++ < 100)

	        total += i;

	    printf("1 + 2 + 3 + ... + 100 = %d, i=%d\n", total, i);

	    return 0;

	}


範例5-6c
	/* ex5-6c.c */

	#include <stdio.h>

	int main()

	{

	    int i=1, total=0;

	    do {

	        total += i;

	    } while (++i <= 100);

	    printf("1 + 2 + 3 + ... + 100 = %d, i=%d\n", total, i);

	    return 0;

	}


範例5-6d
	/* ex5-6d.c */

	#include <stdio.h>

	int main()

	{

	    int i=1, total=0;

	    do {

	        total += i;

	    } while (i++ < 100);

	    printf("1 + 2 + 3 + ... + 100 = %d, i=%d\n", total, i);

	    return 0;

	}


應用範例5-7-1
	/* ex5-7-1.c */

	#include <stdio.h>

	int main()

	{

	    int numOfPrimes = 100;

	    int numOfPerLine = 10;

	    int count = 0;

	    int number = 2;

	    int divisor;

	    

	    printf("前100個質數如下:\n\n");

	    while (count < numOfPrimes) {

	        int isPrime = 1;

	        

	        // 測試是否為質數

	        for (divisor=2; divisor<=number/2; divisor++) {

	            if (number % divisor == 0) {

	                isPrime = 0;

	                break;

	            }

	        }

	        

	        // 顯示質數，並累加其總數

	        if (isPrime) {

	            count++;            

	            if (count % numOfPerLine == 0)

	                printf("%4d\n", number);

	            else

	                printf("%4d", number);

	        }

	        

	        number++;

	    }

	    return 0;

	}


應用範例5-7-2
	/* ex5-7-2.c */

	#include <stdio.h>

	int main() 

	{

	    int num1, num2;

	    printf("請輸入第一個數字: ");

	    scanf("%d", &num1);

	    

	    printf("請輸入第二個數字: ");

	    scanf("%d", &num2);

	    

	    int gcd = 1;

	    int n = 2;

	    while (n<=num1 && n<=num2) {

	        if (num1%n == 0 && num2%n == 0) {

	            gcd = n;

	        }

	        n++;

	    }

	    

	    printf("%d 與 %d 的最大公因數是: %d\n", num1, num2, gcd);

	    return 0;

	}


應用範例5-7-3
	/* ex5-7-3.c */

	#include <stdio.h>

	int main() 

	{

	    int i, j, n;

	    /* 印出標頭 */

	    printf("            9 * 9 乘法表\n\n");

	    printf("    ");

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

	        printf("%4d", i);

	    }

	    printf("\n");

	    

	    /* 印出虛線 */

	    for (n=1; n<=40; n++)

	        printf("-");

	    printf("\n");

	    

	     /* 印出乘法表的內文 */

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

	        printf("%d | ", i);

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

	            printf("%4d", i*j);

	        }

	        printf("\n");

	    }

	    return 0;

	}


應用範例 5-7-4
	/* ex5-7-4.c */

	#include <stdio.h>

	int main()

	{

	    double fact = 1;

	    int i, limit;

	    printf("請輸入一整數: ");

	    scanf("%d", &limit);

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

	        fact *= i;

	        printf("%d! = %.f\n", i, fact);

	    }

	    return 0;

	}


應用範例 5-7-5
	/* ex5-7-5.c */

	#include <stdio.h>

	int main()

	{

	    int n1, d1, n2, d2, n3, d3;

	    int gcd = 1, n = 2;

	    

	    printf("請輸入一分數的分子和分母(n1/d1): ");

	    scanf("%d/%d", &n1, &d1);

	    printf("請輸入一分數的分子和分母(n2/d2): ");

	    scanf("%d/%d", &n2, &d2);

	    d3 = d1 * d2;

	    n3 = n1 * d2 + n2 * d1;

	    printf("%d/%d + %d/%d = %d/%d\n", n1, d1, n2, d2, n3, d3);

	    

	    while (n<=n3 && n<=d3) {

	        if (n3 % n == 0 && d3 % n == 0) {

	            gcd = n;

	        }

	        n++;

	    }

	    printf("gcd 為: %d\n", gcd);

	    printf("最簡分數為: \n");

	    printf("%d/%d + %d/%d = %d/%d\n", n1, d1, n2, d2, n3/gcd, d3/gcd);

	   

	    return 0;

	}


應用範例 5-7-6
	/* ex5-7-6.c */

	#include <stdio.h>

	int main()

	{

	    int year;

	    _Bool a, b;

	    for (year=2000; year<2100; year++) {

	        a = year%400 == 0;

	        b = (year%4 == 0 && year%100 != 0);

	        if ( a || b) {

	            printf("%d is leap year.\n", year);

	        }

	    }

	    return 0;

	}


應用範例 5-7-7
	/* ex5-7-7.c */

	#include <stdio.h>

	int main()

	{

	      int c1=0, c2=0, c3=0, others=0, num, i;

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

	         printf("1、小柯\n");

	         printf("2、小丁\n");

	         printf("3、小姚\n");

	         printf("請輸入選號: ");

	         scanf("%d", &num);

	         switch (num) {

	             case 1:

	                   c1++;

	                   break;

	             case 2:

	                   c2++;

	                   break;

	             case 3:

	                   c3++;

	                   break;

	             default:

	                   others++;

	        }

	        printf("小柯: %d, 小丁: %d, 小姚: %d, 廢票: %d\n\n", c1, c2, 

	               c3, others);

	}

	return 0;

	}


應用範例 5-7-8
	/* ex5-7-8.c */

	#include <stdio.h>

	#include <math.h>

	int main()

	{

	    int i;

	    double sum = 0.0;

	    for (i=1; i<=999; i++) {

	        sum += 1/(sqrt(i)+sqrt(i+1));

	    }

	    printf("sum = %.3f\n", sum);

	    return 0;

	}


應用範例 5-7-9
	/* ex5-7-9 */

	#include <stdio.h>

	int main() {

	    int i;

	    double km;

	    for (i=50; i<=100; i+=5) {

	        km = i * 1.6;

	        printf("%3d 公哩等於 %.2f\n", i, km);

	    }

	    return 0;

	}


應用範例 5-7-10
	//* ex5-7-10.c */

	#include <stdio.h>

	int main() {

	    int i;

	    double F;

	    for (i=0; i<=100; i+=5) {

	        F = i * (9./5) + 32;

	        printf("攝氏溫度%3d 等於F華氏溫度 %.2f\n", i, F);

	    }

	    return 0;

	}


應用範例 5-7-11
	/* ex5-7-11.c */

	#include <stdio.h>

	int main()

	{

	    int n=1;

	    while (n*n*n < 15000) {

	        n++;

	    }

	    printf("%d 的 3 次方為大於等於 15000 的最小整數 \n", n);

	    return 0;

	}



