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期末考解答
1. (15%) 請寫一個程式使用‘*’字元印出三角形型式的圖形。你的程式將請使用者輸入一個介於1到49（含）的正奇數整數，這個整數是三角形的底的大小。程式執行的範例如下：

<<This program prints a triangle of stars>>
Key in the size of the base as an odd positive integer less than 50: 51

The input should be an odd integer between 1 and 49!

Key in the size of the base as an odd positive integer less than 50: 9
    *

   ***

  *****

 *******

*********

Press any key to continue

請將程式檔名命名為final1.c。

解答：

#include <stdio.h>

main()

{


int i, j, k, m, n;


printf("<<This program prints a triangle of stars>>\n");


while (1) {



printf("Key in the size of the base as an odd positive integer less than 50: ");



scanf("%d", &n);



if ((n >= 1) && (n <= 49)) break;



printf("The input should be an odd integer between 1 and 49!\n");


}


for (i = 1; i <= n; i += 2) {



m = (n - i) / 2;



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




printf(" ");



}



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




printf("*");



}



printf("\n");


}

}
2. (15%) 請寫一個程式利用計算梯形面積的方式來計算一個一元三次方程式的積分。你的程式將先請使用者輸入一元三次方程式ax3 + bx2 + cx + d的四個係數，次方高的係數先輸入，再輸入積分的下限及上限，最後輸入欲分割的梯形的個數。程式執行的範例如下：

<<This program integrates a third order polynomial using the trapezoidal rule>>
Key in 4 doubles as the coefficients of the polynomial: -2 3 1 –4

Key in two doubles as the limits of the integration: 1 5

Key in an integer as the number of trapezoids to be used: 4

The result of the integration is –202

Press any key to continue

請將程式檔名命名為final2.c。

解答：

#include <stdio.h>

double trapezoid(double x1, double x2, double a,





 double b, double c, double d)

{


double y1, y2;


y1 = a * x1 * x1 * x1 + b * x1 * x1 + c * x1 + d;


y2 = a * x2 * x2 * x2 + b * x2 * x2 + c * x2 + d;


return (y1 + y2) * (x2 - x1) / 2;

}

double integrate_3_order(int n, double x1, double x2, double a,





 double b, double c, double d)

{


int i;


double height, left, right, area;


height = (x2 - x1) / n;


area = 0;


left = x1;


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



right = left + height;



area += trapezoid(left, right, a, b, c, d);



left = right;


}


return area;

}

main()

{


int n; 


double x1, x2, a, b, c, d;


printf("<<This program integrates a third order polynomial using the trapezoidal rule>>\n");


printf("Key in 4 doubles as the coefficients of the polynomial: ");


scanf("%lf %lf %lf %lf", &a, &b, &c, &d);


printf("Key in two doubles as the limits of the integration: ");


scanf("%lf %lf", &x1, &x2);


printf("Key in an integer as the number of trapezoids to be used: ");


scanf("%d", &n);


printf("The result of the integration is %lf\n",




integrate_3_order(n, x1, x2, a, b, c, d));

}
3. (15%) 請寫一個程式檢查一個騎士在8 x 8的西洋棋上的合法走法。你的程式將請使用者輸入騎士的座標(1 <= x <= 8, 1 <= y <= 8)。一個騎士有八個合法的走法，每一種走法之x和y座標差如下表所示：

	
	1
	2
	3
	4
	5
	6
	7
	8

	x
	-2
	-2
	-1
	-1
	+1
	+1
	+2
	+2

	y
	+1
	-1
	+2
	-2
	+2
	-2
	+1
	-1


程式執行的範例如下：

<<This program prints the valid moves of a knight in the chessboard>>
Key in the position of the knight as two integers: 7 4

(5, 5)

(5, 3)

(6, 6)

(6, 2)

(8, 6)

(8, 2)

Press any key to continue

請將程式檔名命名為final3.c。

解答：

#include <stdio.h>

#include <stdlib.h>

void printMove(int x, int y)

{


if ((1 <= x && x <= 8) && (1 <= y && y <= 8)) {



printf("(%d, %d)\n", x, y);


}

}

void checkMove(int x, int y)

{


int i, j;


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



if (i != 0) {




j = abs(i) % 2 + 1;




printMove(x + i, y + j);




printMove(x + i, y - j);





}


}

}

main()

{


int x, y;


printf("<<This program prints the valid moves of a knight in the chessboard>>\n");


printf("Key in the position of the knight as two integers: ");


scanf("%d %d", &x, &y);


checkMove(x, y);

}
4. (15%) 請寫一個程式將鍵盤輸入的字元輸出到螢幕上，一直到讀到EOF。過程中，如果有連續數個空白字元‘ ’，將它們縮減成一個空白字元‘ ’。 程式執行的範例如下：

<<This program reduces multiple spaces into a single space>>
I am   a    student from        Taiwan.

I am a student from Taiwan.

I  like  to  play  basketball.

I like to play basketball.

Ctrl-Z

Press any key to continue

請將程式檔名命名為final4.c。

解答：

#include <stdio.h>

main()

{


int ch, isSpace;


printf("<<This program reduces multiple spaces into a single space>>\n");


isSpace = 0;


while ((ch = getchar()) != EOF) {



if (ch == ' ') {




if (!isSpace) {





isSpace = 1;





putchar(ch);




}



} else {




if (isSpace) {





isSpace = 0;




}




putchar(ch);



}


}

}
5. (40%) 請寫一個玩21點遊戲的程式。遊戲的規則如下：

a. 莊家程式先發一張牌給使用者。

b. 使用者根據他已有牌張的點數的總合，來決定他是否還需要莊家程式繼續發牌給他。點數愈高，贏的機會愈大。因此，他可以連續請莊家程式發好幾次牌給他。但是，如果點數超過21點即輸了。一副有四個花色：Spade、Heart、Diamond、Club，每個花色有13張牌，除了Ace的點數是1，Jack、Queen、King的點數是10外，其他9張牌(2~10)的點數即是牌面上的數字。

c. 發完使用者的牌後，由莊家程式發牌給自己。莊家程式唯有在他的點數已超過16點，且和使用者點數一樣時，可以選擇平手，否則，莊家程式都要試圖贏。

d. 這個遊戲必須可以重複玩，直到使用者不完了。

e. 每一次玩，換一副新的52張牌。

f. 你不用考慮在一次中，一張牌可能重複出現好幾次。

程式執行的範例如下：

<<This program plays the 21 point card game>>
Do you want to play (y or n)? y

*** User’s Turn ***

    Your card is Queen of Heart, and your total points are 10!

  Do you want another card (y or n)? y

    Your card is 6 of Spade, and your total points are 16!

  Do you want another card (y or n)? y

    Your card is Ace of Heart, and your total points are 17!

  Do you want another card (y or n)? y

    Your card is 7 of Spade, and your total points are 24!

    Your points are over 21 and you lose!

Do you want to play (y or n)? y

*** User’s Turn ***

    Your card is 2 of Diamond, and your total points are 2!

  Do you want another card (y or n)? y

    Your card is 10 of Heart, and your total points are 12!

  Do you want another card (y or n)? y

    Your card is 9 of Spade, and your total points are 21!

    Your points are 21 and you are at least even with me!

*** Computer’s Turn ***

    My card is 3 of Spade, and my total points are 3!

    My card is 9 of Diamond, and my total points are 12!

    My card is 8 of Spade, and my total points are 20!

    My card is 4 of Club, and my total points are 24!

    My points are over 21 and you win!

Do you want to play (y or n)? y

*** User’s Turn ***

    Your card is 6 of Diamond, and your total points are 6!

  Do you want another card (y or n)? y

    Your card is 10 of Spade, and your total points are 16!

  Do you want another card (y or n)? y

    Your card is 4 of Spade, and your total points are 20!

  Do you want another card (y or n)? n

*** Computer’s Turn ***

    My card is Ace of Heart, and my total points are 1!

    My card is Ace of Diamond, and my total points are 2!

    My card is 3 of Club, and my total points are 5!

    My card is King of Diamond, and my total points are 15!

    My card is 2 of Heart, and my total points are 17!

    My card is 4 of Diamond, and my total points are 21!

    My points are greater than yours and you lose!

Do you want to play (y or n)? n

Press any key to continue

請將程式檔名命名為final5.c。請利用下面這個函式庫random.h

/* File: random.h */

#ifndef  _random_h

#define  _random_h

/* Function: randomize */ 

void randomize(void);

/* Function: randomInt */

int randomInt(int low, int high);

#endif
和random.c。

/* File: random.c */
#include <stdio.h>

#include <stdlib.h>

#include <time.h>

#include "random.h"

/* Function: randomize */
void randomize(void)

{


srand( (int) time(NULL));

}

/* Function: randomInt */
int randomInt(int low, int high) {

    int k;

    double d;

    d = (double) rand() / ((double) RAND_MAX + 1);

    k = (int) (d * (high - low + 1));

    return (k + low);

}
解答：
#include <stdio.h>

#include "random.h"

char *cardColor(int color)

{


switch (color) {


case 1: return "Spade"; break;


case 2: return "Heart"; break;


case 3: return "Diamond"; break;


case 4: return "Club"; break;


default: printf("Error: illegal color\n"); break;


}

}

char *cardPoint(int point)

{


switch (point) {


case 1: return "A"; break;


case 2: return "2"; break;


case 3: return "3"; break;


case 4: return "4"; break;


case 5: return "5"; break;


case 6: return "6"; break;


case 7: return "7"; break;


case 8: return "8"; break;


case 9: return "9"; break;


case 10: return "10"; break;


case 11: return "Jack"; break;


case 12: return "Queen"; break;


case 13: return "King"; break;


default: printf("Error: illegal point\n"); break;


}

}

int adjustPoint(int point)

{


if (point > 10) {



return 10;


} else {



return point;


}

}

int playClient(void)

{


int ch, nl, card, color, point, totalPoint;


printf("*** Clinet's turn ***\n");


totalPoint = 0;


do {



card = randomInt(0, 51);



color = card / 13 + 1;



point = card % 13 + 1;



printf("    Your card is %s of %s, and", cardPoint(point), cardColor(color));



totalPoint += adjustPoint(point);



printf(" your total points are %d!\n", totalPoint);



if (totalPoint > 21) {




printf("    Your points are over 21 and you lose!\n");




return -1;



} else if (totalPoint == 21) {




printf("    Your points are 21 and you are at least even!\n");




return 21;



} else {




printf("  Do you want another card (y or n)? ");




ch = getchar();




nl = getchar();




if (ch == 'n') return totalPoint;



}


} while (1);

}

void playServer(int clientPoint)

{


int card, color, point, totalPoint;


printf("*** Server's turn ***\n");


totalPoint = 0;


do {



card = randomInt(0, 51);



color = card / 13 + 1;



point = card % 13 + 1;



printf("    My card is %s of %s, and", cardColor(color), cardPoint(point));



totalPoint += adjustPoint(point);



printf(" my total points are %d!\n", totalPoint);



if (totalPoint > 21) {




printf("    My points are over 21 and you win!\n");




return;



} else if (totalPoint > clientPoint) {




printf("    My points are larger than yours and you lose!\n");




return;



} else if (totalPoint == clientPoint && totalPoint >= 17) {




printf("    Our points are both %d and we are even!\n", totalPoint);




return;



}


} while (1);

}

void playGame(void)

{


int point;


randomize();


if ((point = playClient()) == -1) return;


playServer(point);

}

main()

{


char ch, nl;


printf("<<This program plays the 21 point card game>>\n");


while (1) {



printf("Do you want to play (y or n)? ");



ch = getchar();



nl = getchar();



if (ch == 'n') break;



playGame();


}

}
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