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1 4Ù Cþ�O

3�Ù¥§ÏLA«ØÓa.��{¢yX­?Ø�{¢y¥�Cþ�O¯K§�

)¼ê�ëê!ÛÜCþ!I�Cþ��O�A^"l�Ùå§ò�7¤¢�/µ�µ

©0§S��OÚ`z!§SõU�*¿ÅÚÐm?Ø"�Ù�9�
Ä��{§ù
�

{��Og�´È��"

Cþ�O´§S�O�­��!§ÐÆöAT­Àù��!"Ùö�§ù��!ò

¤�§S
§S�O���«/gú1�0"

4.1 ¡ÞO�

ÏL��äN¢~§ 0� /¢S¯K → êÆ�. → O��{ → C++§S → O
�Å$1§S0ù�O�Å¦)¯K��L§"�!­:0�¡Þ{§S�O"

4.1.1 /zaïz/0¯K

~ 4.1 =/zaïz/0¯K>ú�c 5­V§·I��êÆ[Ü£ï35�²6
�Ö¥JÑ
/z/¯K0µ/±��aÊ§/1��an§/Ön�a�"zaïz

/§¯/±!1!Ö�AÛº

=êÆ�.>P x, y, z ©OL«	ï/±§/1§/Ö�êþ£x, y, z ∈ Z¤§Kk{
x + y + z = 100
5x + 3y + z/3 = 100

þã�§|kn���ê=kü��§§´��Ø½�§"§3�K�ê��S�Ukõ

|)"¦)Ø½�§�êÆ�{I��õ�nØ�£§�3���(J"

=�{�O>w,k 0 6 x 6 100/5, 0 6 y 6 100/3§� x, y ∈ Z"=
x = 0, 1, 2, · · · , 20
y = 0, 1, 2, · · · , 33
z = 100− x− y

½=§T¯K�±���3Xþ¤ã�������——�¹)8�,k�8ÜS?
Ø"|^O�Å¯�$��Uå§3Tk�8Ü¥Å�?1|¢£Á�¤§±éÑT¯K

�¤k)"ù«?n£�{M�¤üÑ�¡�¡Þ{½qÞ{"ù«±{���üÑ´O

�Å)K��«~^�{"¡Þ{ò¦)¯K��(J=z¤þ�­E"�´§��U�

)8¥���êã��§T�{��"¦þà~|¢��´¡Þ{¤}�'�"

�¯K�U�)8´n��m¥�:§duk�å^� x+y+z = 100§�ò)8Ý
K�?¿�����I²¡þ"~X§ò)8ÝK�xoy²¡þ§���:AT��¹3

8Ü A = {(x, y)|x = 0, 1, 2, · · · , 20; y = 0, 1, 2, · · · , 33}¥§T8Ü�k 21 × 34 = 714
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���"Ïd§=I�éù 714«�/Å�Á�§�ä´Ä÷vK¿§¿ò÷vöÑÑ
=�"=I�é (x, y)z�é|Ü�E/?1�äö�£7��?1ÑÑ¤"

���Ñ�´§e�	 (y, z)����«|Ü§òk 34× 101 = 3434«�¹"w,
d��¡Þö�O�þòC´�	 (x, y)|Ü� 5�"duk�å^�§�Ø7�?Ø
(x, y, z)�gÕá��� 21× 34× 101 = 72114«|Ü§
���,	�ä x + y + z ´

Ä�u100§ÙO�þ´�	 (x, y)|Ü�100õ�"ù`²3¡ÞO�¥§|¢���Ø
Óà~���O��Ç�ã��O"

=O�6§>ò8Ü A� 714���£3²¡�IX¥§ò/¤��Ý/:
"H
{ù 714����U/10½U/�0�g×£"~X§U/�0�äN×£L§Xeµ

�(½	ï/±�êþ x£l 0å§ÅgO\ 1§�� 20��¤"
�éuz��(½� x
ó§2(½	ï/1�êþ y £l 0å§ÅgO\ 1§�

� 33��¤"
�éuz��(½� (x, y)|Ü§O�	ï/Ö�êþ z = 100− x− y¶O�¤I

��7� s = 5x + 3y + z/3¶�ä s´ÄTÐ� 100§e´§KéA� (x, y, z)B´T
¯K��|)£ÑÑT|)¤"?ne��|Ü"

w,§þã�n�L§´Å�i@�"Uìgº�e!ÅÚ¦°��O�{©)¤

ã 4-1¤«�O�6§ã"�� �
m©

?
x = 0;

?
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!!!

x<=20

ý

b

?

?nµ1

?
x++;

-

?�� �
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?
y = 0;

?
!!!
aaa

aaa
!!!

y<=33

ý

b

?

?nµ2

?
y++;

-

?

?
z=100-x-y;

?
s3=15*x+9*y+z;

?
!!!
aaa

aaa
!!!

s3==300

ý

b

?

ÑÑx,y,z

�

?

?nµ1 ?nµ2

ã 4-1 “zaïz/”¯KO�6§ã

3�ý�oµã¥§3k���?�Ú[z�Ü©£?nµ 1¤¶Ó�§3?nµ 1
¥§�3k���[z�Ü©£?nµ 2¤"§�´U�g��i@�§lþ��w�e
���§?nµ´���N"Å�[z�Ü©�ã 4-1¥^ØÓJÝ/µL«�Ü©"z
��JÝ/µSÜþqdeZ�é|¤§l÷*5w§JÝ/µ´/ü\�!üÑ�0

�§U�yT?nµ��i\�Ùþ��µã�¥"
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=C++§S>�âþãO�6§ã§Uì C++�óJø�L��ª§æ^Ü·�
Ì�(�!ÀJ(�� C++�é§�¤Xe C++
§S"




���èèè 4.1 zaïz/¯K

1 // HundredChicken.cpp 
§S©�¶
2 #include <iostream>
3 using namespace std;
4

5 int chicken100(); // ¼ê�.^u¼ê(²
6

7 int main()
8 {
9 chicken100(); // Ì¼êåNÝ�^§¦�U{ü

10 return 0;
11 }
12

13 int chicken100()
14 {
15 int cocks, hens, chicks, n=0;
16 for(cocks=0; cocks<=20; cocks++) // �U	ïú/�êþ 0*20
17 for(hens=0; hens<=33; hens++) // �U	ï1/�êþ 0*33
18 {
19 chicks = 100 - cocks - hens; // 	ï�/�êþ
20 i f (3*100 == 3*(5*cocks + 3*hens) + chicks)
21 { // é���)
22 cout << "/± " << cocks
23 << " �§/1 " << hens
24 << " �§/Ö " << chicks
25 << " �"" << endl; // ÑÑ)
26 n++; // )8���êO 1
27 }
28 }
29 cout << "�k " << n << " �)"" << endl;
30 return n;
31 }

=$1§S>§S²L?È!ë��)¤��1©�§$1��1©��(J

Xe"� �
/± 0 �§/1 25 �§/Ö 75 �"
/± 4 �§/1 18 �§/Ö 78 �"
/± 8 �§/1 11 �§/Ö 81 �"
/± 12 �§/1 4 �§/Ö 84 �"
�k 4 �)"� �
òoµã¥�JÝ/µ�¤¼ê chicken100 dÌ¼êN^§ÙÌ�Ü©´ü­Ì

�9��©|ÀJ�é�i@§�6§ã£Xã 4-1¤«)éA"��Ì�(å� cocks

��� 21£=UYÌ�^� cocks <= 20 Ø¤á�¤¶d� hens ��� 34£ù®²´
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TCþ1 21 g§l 0 ÅÚ4O� 34§o��UC 714 g¤¶d� chicks ��AT´

100−20−33=47"

���Ñ�´§eò1 20 1¥�^��äU¤ 100 == 5*cocks + 3*hens +

chicks/3§K§S�$1(Jò�Ñ 7 |)§Ù¥kn|´�Ø�"eU¤100 ==

5*cocks + 3*hens + chicks/3.0§K§S$1�("�´§ùk6uü�CqL«�

2:ê�m�°('�§ù«�{´AT¦þ;��"�~¥§ò'��V�þ*��n

�¤��ê�?1°(�'�"

,	§ò~þ�3'X$�Î/==0��ýk|u~�ò'X$�ÎØ^¤D�

$�Î/=0�Å¬§Ï�?Èì¬�Ñ/if(3=a)0¥��{�§
/if(a=3)0%U


ÏL?È"duD�L�ª/a=30��� 3£�"§= true¤§þã�ä��u

/if(true)0§ùØ´§S
��¿"

4.1.2 �½�ê

~ 4.2 �½����ê n§�äÙ´Ä��ê£�ê½¡��ê§=�k 19g�
ü�²�Ïê���ê"��ê 1Ø´�ê¤"

=�{�O>�
�ä�½���ê n´Äk�²��Ïê§{ü��{´¡Þ|

¢"Ï� n��²�Ïê�½Ø�L n"��l 2å� n-1Å�?1�ä"ù�?n�O

�þ��� n"?�Ú©Û±à~|¢��"e nk���²�Ïê a§K n/a½� n�

���²�Ïê§¿�Ù¥7k��ÏêØ�L
√

n"l
§¢SO��I�l 2å¡Þ
�ä� b

√
nc£�e��¤=�"ù�?n�O�þ��c�«?n�{� 1/

√
n�§!

��O�þ�©�*�




���èèè 4.2 �½�ê

1 // isprime.cpp �½�ê
2 #include <iostream>
3 #include <iomanip>
4 #include <cmath>
5 using namespace std;
6

7 int isprime(unsigned int n)
8 {
9 i f (n<2) return 0;

10 unsigned int k, m;
11 m = (unsigned int)sqrt(double(n)); // êâa.r�=�
12 for(k=2; k<=m; k++)
13 i f (n%k==0)
14 return 0;
15 return 1;
16 }
17 int main()
18 {
19 const unsigned int N = 1000;
20 unsigned int n, m=0;
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21 for(n=2; n<=N; n++)
22 i f (isprime(n))
23 {
24 cout << setw(4) << n;
25 m++;
26 }
27 cout << "\n\n" << N << " ±S�k�ê "
28 << m << " �"" << endl;
29 return 0;
30 }

§S¥kXeü«�/(å1 12*141Ì��é"

�3TÌ�NSkÅ¬�1� return�é§L²d�� k´ n����²�Ïê§

� n´Üê£Ø´�ê¤§d�®Ã7��ä�.§�á=�£(J"

�UYÌ��^�Ø¤á§d� k==m+1¤á"��§Cþ kØ
Oê!��Øê

	§§��¿�I�"

3^Ì��é¢y¡ÞO�§¿�kJc(åÌ��é�/�§Ì���Cþ~~

�^�I�"3Ì��é(å�§ÏL�äÌ���Cþ����TÌ��é�¢S�1

�¹"þã¼ê�±U�¤Xe/ª"

1 #include <cmath>
2 int isprime(unsigned int n)
3 {
4 i f (n<2) return 0;
5 unsigned int k, m;
6 m = (unsigned int)sqrt(double(n));
7 for(k=2; k<=m; k++)
8 i f (n%k==0) break; // Jc(åÌ�§�Øá=òÑ¼ê
9 i f (k<=m) // Ì��é(å��â k��?1�ä

10 return 0;
11 else
12 return 1;
13 }

§S¥�9ÏCþ m äk­���^"e�KTCþ
òÌ��é

�ÄÜ�¤ for(k=2; k<=sqrt(double(n)); k++) K�1
Nõ­EO�"�

,§�±�¤ for(k=(unsigned int)sqrt(double(n)); k>=2; k--)§
�1�g

sqrt(double(n))�O�"

'u for�é¥½Â�Cþ�)·Ï§IO C++5½ for�é¥½Â�Cþ�)·Ï9�^�=

�uÙ¤3�Ì��é"~Xµ

1 for( int i=1; i<10; i++)
2 {
3 for( int j=1; j<10; j++)
4 cout << i << "*" << j << "=" << setw(2) << i*j;
5 cout << endl; // ØU�¯ j
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6 }
7 // ØU�¯ i9 j

VC++ ?Èìòù«Cþ�)·ÏÚ�^�ò��Ù¤3¼ê�£��"ù´�IO�"Xe

¼êµ

1 #include <cmath>
2 int isprime(unsigned int n)
3 {
4 i f (n<2) return 0;
5 unsigned int m;
6 m = (unsigned int)sqrt(n);
7 for( int k=2; k<=m; k++)
8 i f (n%k==0) break; // Jc(åÌ�§�Øá=òÑ¼ê
9 i f (k<=m) // Ì��é(å�§E��¯ k"�â k��?1�ä

10 return 0;
11 else
12 return 1;
13 }

=U3 VC++¥¦^"3 GCC?Èì¥@�1 91¥Cþ k�½Â
�"
�é

1 for( int i=0; i<10; i++)
2 cout << i << ′ ′;
3 cout << endl;
4 for( int i=0; i<10; i++)
5 cout << char(′A′+i) << ′ ′;

ÎÜ C++�óIO§U3 GCC?ÈìÏL§%� VC++?Èì@�1 41Cþ i­E½Â
�"�

d�/§�òCþ i½Â�¤3¼ê�ÛÜgÄCþ§£; forÌ��é¥½ÂCþ�)·ÏÏ?Èì

ØÓ
É�¯K"~Xµ

1 int main()
2 {
3 int i;
4 for(i=0; i<10; i++)
5 cout << i << ′ ′;
6 cout << endl;
7 for(i=0; i<10; i++)
8 cout << char(′A′+i) << ′ ′;
9 return 0;

10 }

4.2 S�O�

S�´�«~^�k��{"�!0�A�;.S�O��§S¢y"
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4.2.1 ÚîS�{

31 1Ù¥J�O��K¢ê�â²��£
√

d¤�ÚîS�{[1]µ x0 = 1

xn = xn−1 −
(

xn−1 −
d

xn−1

)
/2 n = 1, 2, 3, · · ·

�
� cmath¥(²�IO¼ê«O§ò¼ê�.�O¤Xe/ªµ

double mysqrt(double); // /ëa.´­��§/ë¶¡�"�

¼ê½ÂXeµ




���èèè 4.3 g½Â�²��¼ê

1 double mysqrt(double x)
2 {
3 double delta, y=1, epsilon=1e-8;
4

5 do
6 {
7 delta = (x/y - y)/2;
8 y += delta;
9 }while(delta>=epsilon || delta<=-epsilon);

10 return y;
11 }

4.2.2 ?êO�

1. �ê¼ê

dp�êÆ�Ã¡?ênØ��§�
~^�êÆ¼ê�L«¤Ã¡?ê�Ú"Ï

LO�Ã¡?ê�ceZ�Ü©Ú��CqO�¼ê��8�"�ÖØ?Ø?ê�Âñ

5!Âñ�Ý�êÆ¯K§
´��A^êÆ(Ø?1§S¢y"

~ 4.3 �âXe?êO��ê¼ê��"

ex = 1 + x +
x2

2!
+

x3

3!
+ · · ·+ xn

n!
+ · · · (−∞ < x < ∞)

[1])�§ f(x) = 0�ÚîS�úª�

xn = xn−1 − f(xn−1)

f ′(xn−1)
n = 1, 2, 3, · · ·

?��÷v f ′(x0) 6= 0� x0 ��S�O��Ð�"éuýk�½�·����ê§X ε = 10−8§ec�

ügS�O���O|xn−xn−1| < ε§K�òxn���§�Cq)"�Ä�§ f(x) = x2−d = 0 (d > 0)§

k�¼êf ′(x) = 2x§=��þãO��K¢ê�â²���S�úª"
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=©Û>3O�ÅþO�Ã¡?ê�Ü©Ú§�.I�O�õ��Qº��æ^°

Ý��{"���·����ê§~X§ε = 10−8§�c�ügÜ©Ú��£=,��¤

�ýé��u ε�B�ä§¿±dÜ©Ú��?ê�Cq�"

?ê¦ÚO�´��­EL§"��/§�â?ê��4íúª�gO�Ñ��§

2òÙ\\�Ü©Ú¥"þãêÆúª²LC/§��¤e¡�S�£4í¤úªµ
s0 = 1, p0 = 1
pn = pn−1 × x/n

sn = sn−1 + pn

n = 1, 2, 3, · · ·

ù«4íúª¥�9�$�´ØC�§�kêâ3u)Cz§ùÒ´¤¢�Ì�Ø

Cª"

du·�¿Ø'%O��¥m(J§�òÅÚO�Ñ�� £pn¤ 9Ü©Ú £sn¤

/�/CX�;0µ^O����#�£pn¤9£sn¤©OCXc�Ú�Î�£pn−1¤

9£sn−1¤"Ïd§�I��þ��;ü�BU¢yþãO�"�Ò´`§òþãêÆ

S�úª¥�eI�K§Ò´�{���è"

Ú1 epsilon=1e-8;

s = p = n = 1;

Ú2 e fabs(p) >= epsilonKÌ�

p *= x/n;

s += p;

n++;

Ú3 s=�¤¦"




���èèè 4.4 g½Â��ê¼ê

1 double myexp(double x)
2 {
3 int n;
4 double s, p, epsilon=1e-8;
5

6 s = p = n = 1;
7 do
8 {
9 p *= x/n;

10 s += p;
11 n++;
12 }while(p>=epsilon || p<=-epsilon);
13

14 return s;
15 }

AO��5¿�´§O�1 n��§�Õ©OO� xn 9 n!§,�O�§��û"
Ï�§�þ�U´��~��ê§�UÑyêâÄÑ½Ñy���Ø�£ë�öS 4�
2£2¤¤¶2�Ø{§q�UÑy���Ø�"
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2. �u¼ê

~ 4.4 O��u¼ê��"�u¼ê�?êÐmª���?êµ

sin(x) = x− x3

3!
+

x5

5!
− x7

7!
+ · · ·+ (−1)n−1 x2n−1

(2n− 1)!
+ · · · (−∞ < x < ∞)

=�{£ã>

Ú1 epsilon=1e-8;

s = p = x;

n = 3;

Ú2 e fabs(p) >= epsilonKÌ�

p *= -x*x/(n*(n-1));

s += p;

n +¸2;

Ú3 s=�¤¦"




���èèè 4.5 g½Â��u¼ê

1 double mysin(double x)
2 {
3 int n;
4 double s, p, epsilon=1e-8;
5

6 s = p = x;
7 n = 3;
8 do
9 {

10 p *= -x*x/(n*(n-1));
11 s += p;
12 n += 2;
13 }while(p>=epsilon || p<=-epsilon);
14

15 return s;
16 }

=nÜÿÁ>æ^õ©�(�ÿÁþãg½Â�êÆ¼ê"mymath.cpp,

mymath.h ��é©�£�òÙ£��Ù¦§S¥¤"òþãn�g½Â¼ê¹\�

mymath.cpp©�¥£Ñ¤¶Þ©� mymath.h¥�SN�¼ê�.§�^´¼ê(²"

1 // mymath.h
2 #ifndef MYMATH_H
3 #define MYMATH_H
4

5 double mysqrt(double);
6 double myexp(double);
7 double mysin(double);
8

9 #endif
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ÿÁ¼ê9Ì¼ê?6�,��
§S©� MyMathTest.cpp¥"




���èèè 4.6 g½ÂêÆ¼ênÜÿÁ§S

1 // MyMathTest.cpp
2 #include <iostream>
3 #include <cmath> // ^IO¼ê��'�
4 #include "mymath.h"
5 using namespace std;
6

7 int mysqrtTest()
8 {
9 double x, err, max_err=0;

10 for(x=0; x<=100; x++)
11 {
12 err = mysqrt(x) - sqrt(x); // g½Â¼ê�IO¼ê��
13 i f (fabs(err) > max_err)
14 max_err = err; // éÑØ�ýé�����
15 }
16 cout << "mysqrt(x)-sqrt(x), (  0 [ x [ 100),  Max_err : "
17 << max_err << endl;
18 return 0;
19 }
20 int myexpTest()
21 {
22 double x, err, max_err=0;
23 for(x=-10; x<=10; x++)
24 {
25 err = myexp(x) - exp(x);
26 i f (fabs(err) > max_err)
27 max_err = err;
28 }
29 cout << "myexp(x) - exp(x), (-10 [ x [  10),  Max_err : "
30 << max_err << endl;
31 return 0;
32 }
33 int mysinTest()
34 {
35 const double PI=3.1416;
36 double x, err, max_err=0;
37 for(x=-2*PI; x<=2*PI; x+=0.1)
38 {
39 err = mysin(x) - sin(x);
40 i f (fabs(err) > max_err)
41 max_err = err;
42 }
43 cout << "mysin(x) - sin(x),(-2 �[ x [ 2 � ), Max_err : "
44 << max_err << endl;
45 return 0;
46 }
47
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48 int main()
49 {
50 mysqrtTest();
51 myexpTest();
52 mysinTest();
53 return 0;
54 }

§S�$1(Jµ� �
mysqrt(x)-sqrt(x), ( 0 [ x [ 100), Max_err : 7.45058e-009
myexp(x) - exp(x), (-10 [ x [ 10), Max_err : -9.22673e-010
mysin(x) - sin(x),(-2 �[ x [ 2 �), Max_err : 2.83173e-010� �

l(J��§g½Â�A�êÆ¼ê�IOêÆ¼ê�O�(JØ�Ø�L¤��°Ý�

� ε = 10−8"

4.2.3 ��úÏêÚ��ú�ê

~ 4.5 ¦ü��êm, n���úÏê (m,n)Ú��ú�ê [m,n]"

=©Û>Äkk (m,n) = (|m|, |n|)9 [m,n] = [|m|, |n|]¶Ùg�Ä�K�êm,n

(m,n) =


m n = 0,m 6= 0
Ø�3 n = 0,m = 0
(n, m%n) n 6= 0

[m,n] =


m× n

(m,n)
n 6= 0,m 6= 0

Ø�3 n = 0 ½ m = 0

��=I?Øm,n����ê��/"d�{Ø{µ

m = q1n + r1 0 6 r1 < n

��§m,n�úÏê8Ü� n, r1 �úÏê8Ü�Ó§Ï
Ù��úÏê��"Ón§d

n = q2r1 + r2 0 6 r2 < r1

��§ (m, n) = (n, r1) = (r1, r2)" �Eù�L§£¡�Î=�Ø{¤§ du
0 6 · · · < r2 < r1 < n§7½k, rk = 0§K rk−1 =�¤¦"

�âþã?Ø§O�ü��K�ê���úÏê�¼ê�OXe"




���èèè 4.7 O���úÏê

1 // ��úÏê Greatest Common Divisor
2 unsigned int gcd(unsigned int m, unsigned int n)
3 {
4 unsigned int r;
5 while(n)
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6 {
7 r = m%n;
8 m = n;
9 n = r;

10 }
11 return m;
12 }

m, n���ú�ê�3�Ù¼ê�Xe½Â"




���èèè 4.8 O���ú�ê

1 // ��ú�ê Lowest Common Multiple
2 unsigned int lcm(unsigned int m, unsigned int n)
3 {
4 unsigned int gcd(unsigned int, unsigned int);
5 // ¼ê�.^u¼ê(²§(² gcd¼ê�ÛÜ¼ê
6 unsigned int g = gcd(m, n);
7 i f (g==0)
8 return 0;
9 else

10 return m/g*n; // w, m%g� 0,¦þ;��Ud m*nE¤�ÄÑ
11 }

~Xµ

m = 36, n = 14�§
36 = 2× 14 + 8
14 = 1× 8 + 6
8 = 1× 6 + 2
6 = 3× 2 + 0

½= (36, 14) = (14, 8) = (8, 6) = (6, 2) = (2, 0) = 2"�� 2 � 36 � 14 ���úÏ
ê"36� 14���ú�ê� 36/2× 14 = 252"

4.3 I�Cþ��O�A^

4.3.1 �Ø¯K

~ 4.6 ?§¢yÑ\���ê§�äÙ´ÄU� 3!5½ 7�Ø§¿ÑÑ±e&E
��"

£1¤UÓ�� 3, 5, 7�Ø"
£2¤U�ü�ê£��Ñ=ü�ê¤�Ø"
£3¤=U���ê£��Ñ=��ê¤�Ø"
£4¤ØU� 3, 5, 7�Ø"
=©Û>�ä�ê nUÄ� 3�Ø��{´�ä nØ± 3�{ê n%3´Ä� 0"�

{Xe"
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=�{�>




���èèè 4.9 �Ø¯K

1 // �Ø¯K1.cpp
2 #include <iostream>
3 using namespace std;
4 void f( int n)
5 {
6 i f (n%(3*5*7)==0)
7 cout << n << " UÓ�� 3, 5, 7 �Ø"";
8 else i f (n%3==0 && n%5!=0 && n%7!=0)
9 cout << n << " =U���ê (3) �Ø"";

10 else i f (n%3!=0 && n%5==0 && n%7!=0)
11 cout << n << " =U���ê (5) �Ø"";
12 else i f (n%3!=0 && n%5!=0 && n%7==0)
13 cout << n << " =U���ê (7) �Ø"";
14 else i f (n%3==0 && n%5==0 && n%7!=0)
15 cout << n << " U�ü�ê (3, 5) �Ø"";
16 else i f (n%3==0 && n%5!=0 && n%7==0)
17 cout << n << " U�ü�ê (3, 7) �Ø"";
18 else i f (n%3!=0 && n%5==0 && n%7==0)
19 cout << n << " U�ü�ê (5, 7) �Ø"";
20 else
21 cout << n << " ØU� 3, 5, 7 �Ø"";
22 cout << endl;
23 }
24

25 int main()
26 {
27 int n;
28

29 while(1) // ��Ì�§±B­E�1e¡�§Sã
30 {
31 cout << "\n �Ñ\���ê£KêòÑ¤µ ";
32 cin >> n;
33 i f (n<0) break;
34 f(n);
35 }
36 return 0;
37 }

=�{�>k�¤¤k��ä§,�ÑÑ§¦O��ÑÑü��!©l"�d§·

��O��I�þ£���.Cþ flag¤§P¹ n� 3, 5, 7�Ø��¹"·��½µù
�I�Cþ�$ 3 £l�$ å¤©OL«�ê n� 3, 5, 7�Ø��¹£^ 0L«Ø
U�Ø§^ 1L«U�Ø¤§Ù{� �� 0"�k 23 = 8«�/"ù�§eI��� 5
£�?�� 101¤§KL«�ê nU� 3, 7�Ø§�ØU� 5�Ø"§SXe"
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���èèè 4.10 �Ø¯K£í��{¤

1 // �Ø¯K2.cpp
2 #include <iostream>
3 using namespace std;
4 int mod_3_5_7( int n)
5 {
6 int flag = 0;
7 i f (n%3 == 0) flag += 1; // �?� 001½ flag |= 1
8 i f (n%5 == 0) flag += 2; // �?� 010½ flag |= 2
9 i f (n%7 == 0) flag += 4; // �?� 100½ flag |= 4

10 return flag;
11 }
12 void show_result( int n)
13 {
14 switch(mod_3_5_7(n))
15 {
16 case 0: cout << n << " ØU� 3, 5, 7 �Ø""; break;
17 case 1: cout << n << " =U���ê (3) �Ø""; break;
18 case 2: cout << n << " =U���ê (5) �Ø""; break;
19 case 3: cout << n << " U�ü�ê (3, 5) �Ø""; break;
20 case 4: cout << n << " =U���ê (7) �Ø""; break;
21 case 5: cout << n << " U�ü�ê (3, 7) �Ø""; break;
22 case 6: cout << n << " U�ü�ê (5, 7) �Ø""; break;
23 default: cout << n << " UÓ�� 3, 5, 7 �Ø"";
24 }
25 cout << endl;
26 }
27 int main()
28 {
29 int n;
30 while(1)
31 {
32 cout << "\n �Ñ\���ê£KêòÑ¤µ ";
33 cin >> n;
34 i f (n<0) break;
35

36 show_result(n);
37 }
38 return 0;
39 }

1��§S¥�¤±òO��ÑÑ©l§´Ï�k�Uæ^� coutØÓ�Ù¦ÑÑ

�{§d�§��?UÑÑÜ©��é§O�Ü©��éØC¶½öO�(JkÙ¦^å


��Ø�ÑÑö�"

§S1 141��^¼ê��£�£�.��Cþ§^¼êN^L�ª��L«¤�
� switch�é�\�L�ª§Ù��U´ 0*7�m��ê"��� default�/�¦

^½ö"� break¶Ñ´���"
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4.3.2 n�/�±�9¡È

~ 4.7 �½n^�ã��Ý a, b, c§�ä§�´ÄU
|¤��n�/§eUKO

�¿/�£0Tn�/�±�Ú¡È§ÄK-Ù±�Ú¡È��""

·���§n�/�±�£perimeter¤Ú¡È£area¤©O�
perimeter = a + b + c

area =
√

s(s− a)(s− b)(s− c)

Ù¥ s = (a + b + c)/2"

=©Û>�O��¼ê�¤T�O�"T�O��9�êâkn^�ã��Ý§±

�§¡È§9Ïþ s�8�êâ"Ù¥�ã��Ýü�D4�¼ê=�¶±�Ú¡ÈI

�d¼êD£�¼êN^ö¶9Ïþ3¤Ø¯K¥Ø´Õá�þ§Ø73¼ê�m5£D

4§sAT��¼ê�ÛÜCþ"




���èèè 4.11 n�/�±�9¡È

1 #include <cmath>
2 int triangle(double a, double b, double c,
3 double &perimeter, double &area)
4 {
5 double s = (a + b + c)/2;
6 i f (s>a && s>b && s>c)
7 {
8 perimeter = a + b + c;
9 area = sqrt(s*(s-a)*(s-b)*(s-c));

10 return 1;
11 }
12 perimeter = area = 0;
13 return 0;
14 }

·���¼ê�O
���£a.µe a, b, cU�¤��n�/§K¼ê�£ 1 £�
�uÜ6� true¤§ÄK�£ 0£��uÜ6� false¤"ù��?nA�ØO\¼ê

��Oó�þÚJÝ§%�¦^T¼ê�§S
�5B|µ§S
Ø73¼êN^�ÏL

�äCqL«�2:.êâ area´Ä°(/�u 05¼� a, b, cUÄ�¤��n�

/"

1 3.2.1�!¥¤0��¦)���g�§�¼ê int Solver(double a, double

b, double c, double &x1, double &x2); �þã¼ê´aq�"

4.4 üCþ�/µ�µ©0§S�O

l�!m©§ò3�Y�eZÙ!¥ÅÚdf\�/?Ø¤¢�/µ�µ©0§S

�O"�Xù�äN~f�Øä*¿ÅÚ0� C++��{9§S�OEâ§8�´¦Ö
ö
)�'� C++�{��oI�£7�5¤±9XÛ¦^�¯K"
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4.4.1 ¯K£ã9�{©Û

~ 4.8 =/µ�µ©0¯K�JÑ>k n¶ÀÃë\�,�øm§|�¬­�


m �µ��z� ëmÀÃµ©"z ÀÃ3Ù¤�� m �©ê¥U/�K���p

©§�K���$©§�e� m − 2�©ê��â²þ©0(½���©"y�¦?�
��§S§�Ï�øm|�¬O�¿ÑÑ�ÀÃ����©"

=�{©Û>·�@�§O�Å)K�L§���)KL§´�ó�«�"��ù

���µµ�øm|�¬û½�Öös¿�¿my|��Ö§|�¬=Jø�r��"@

oXÛ?nù�ó�Qº

£1¤ ù´��­ENÄ§éz� ÀÃ�êâ?1�Ó�?n£­Egê�uëmÀ

Ã<ê n¤"

£2¤ éuz� ëmÀÃ§I�µ

• ò��þ��©¤Êã§©O^u��©ê£x¤!�p©£max¤!�$©

£min¤!o©£sum¤Ú²þ©£aver¤"¿�éz� ÀÃO�cÑI�

kò���¡�""

• �gÖ�� µ���cÀÃ¤�Ñ�©ê¶>Ö>P¹£x¤§>'�

±��8c�ÛÜ�p©£max¤!ÛÜ�$©£min¤9o©�Ü©Ú

£sum¤"ù�L§�´­ENÄ£­Egê�uµ�<ê m¤"�Ö��

Üµ�¤��©ê�§ù
ÛÜ�p©!ÛÜ�$©!Ü©Ú§BüC¤


TÀÃ��p©!�$©!o©"

• O� aver = (sum-max-min)/(m-2)¿\Ù�cÀÃ����©"

Ù¥¦�p©!�$©�L§ÒXÓ/_�m0§e� µ�¤�©ê�/_Ì0

'�§��£½��¤ö¤�#�/_Ì0§Ï
�¡ù«?n�{�/�_��{0"

4.4.2 §S¢y

1. Cþ�O

¢S¯K¥�êâI�±Cþ�/ª��3O�ÅS�¥",	�I��
å9Ï

�^�Cþ")û�¯K¤I��Ì�CþXL 4-1¤«"

L 4-1 üCþ�/µ�µ©0§S�Cþ�O

Cþ¶ êâa. �;a. � ^

referees int auto ��µ�<ê

players int auto ��ëmÀÃ<ê

x double auto ��µ��ëmÀÃ�©ê

max double auto ��ÀÃ��p©

min double auto ��ÀÃ��$©

sum double auto ��ÀÃ�o©

aver double auto ��ÀÃ����©
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§S���(�´�­Ì�§	�Ì�éAuëm��ÀÃ¶S�Ì�éAu�µ

���cÀÃµ©§±9O�TÀÃ��p©!�$©!o©§�O����©�O�"

§S$1�§eÑ\�µ�<ê� 10§ëmÀÃ<ê� 20§K�k 10 × 20 = 200
��©©ê"Xdõ�êâ§e�l��Ñ\K´�©ØB�"�d§§S¥|^��Å

êu)ì�)���©êâ§¿�ò¤�)��Åê��3 8.0 ∼ 10.0�m�=k� 
�ê"

2. 
§S�è




���èèè 4.12 üCþ�/µ�µ©0§S

1 // contest0.cpp µ�µ©£üCþ�¤
2 #include <iostream>
3 #include <ctime>
4 #include <conio.h> // ë�1 2.5!
5 using namespace std;
6 int main()
7 {
8 int referees, players;
9 double x, min, max, sum, aver;

10

11 cout << "�Ñ\µ�<ê: ";
12 cin >> referees;
13 i f (referees<=2)
14 {
15 cout << "µ�<ê��"" << endl;// Ã{UY$1
16 return -1; // �£ -1�ö�XÚL«Ñy
,«G¹
17 }
18 cout << "�Ñ\ëmÀÃ<ê: ";
19 cin >> players;
20

21 time_t t;
22 srand(time(&t));
23 for( int i=0; i<players; i++)
24 {
25 cout << "\n\n==== No. " << i+1 << endl;
26 min = 10; // �$©�½Ø�L 10
27 max = sum = 0; // �p©�½pu 0
28 for( int j=0; j<referees; j++)
29 {
30 x = (80 + rand()%21)/10.0; // �)8.0*10.0�m�Åê
31 cout << x << ′\t′; // ����Ñ\�é cin>>x;
32 i f (x > max) max = x; // �_��{¦���
33 i f (x < min) min = x; // �_��{¦���
34 sum += x; // O�o©
35 }
36 aver = (sum-max-min)/(referees-2);
37

38 cout << "\n �K���p© " << max
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39 << " ©, �K���$© " << min
40 << " ©§���© " << aver << " ©"" << endl;
41 getch();
42 }
43 return 0; // �£ 0�ö�XÚL«�~
44 }

�§S¥vk½Â�ÛCþ§Ïd§Sm©�1����1Ì¼ê main"

£1¤ Äk½Âü��.CþÚ 5�V°Ý2:.Cþ£¿�X©�S��m¤"
£2¤ 1 111�ÑÑJ«&E§±�Úö�
3�e5�Ñ\�é¥�(/Ñ\"1e

vk·��J«&E§ö�
ò�UÃ¤·l"

£3¤ �11 121�é�§XÚò6Ê!��ö�
Ñ\êâ¿±£�(åÑ\"1e
Ñ\�ê���§Kò¬ÑÑ��&E�Ñµ/µ�<ê��"0§?�Ú��

return -1;�é
ª�§S§ò -1�£�ö�XÚ"ö�XÚ½ö^r�±u

ÿT§S��£è£d?� -1¤�â¯k��½±
)§S��1�¹§§S(

å��Ï"

£4¤ eÑ\�µ�<ê�u 2§KUY�11 181��é§ÑÑJ«&E¶91 191
��éµ6Ê!��ö�
Ñ\ëmÀÃ<ê¿£�"

£5¤ §S1 23*42 1�	�Ì�§Ì���Cþ i �Ð�� 0 ¶Ú�� 1£=zÌ
��g§Ì���Cþ i ��O\ 1¤¶ª�� players-1"	�Ì�ò�1

playersg"Ì�(å� i��� players§=UYÌ��^�Ø2¤á��"

£6¤ ávÌ�NS£1 25*411¤wCþ i§K i´6�ØC�§ùpA�1 i+1 

ëmÀÃ"1 26*271B��u/��0�¡þ��"ö�µ�
O��$©§
·�Äk3/_�0þ�������£�~¥ 10.0����¤¶�
O��p
©§/_�0þ��
��$u 8.0�©ê 0¶O�o©�\\ì sum�"§ùÑ

´Ün�½7I�"

£7¤ 1 28*351�S�Ì�§ÙõU´?n1 i+1 ÀÃ�©ê"Ù¥§1 301�
)���Åê¿C�¤ 8.0*10.0 �m�ê§�=�¹� �ê"S�Ì�(å
�§BO�TÀÃ�/���©0£1 361¤§,�ÑÑTÀÃ�k'&E"

�m(å�§/��0þ3e5�êiATkµx´��� µ�����¶ÀÃ

�©ê§ max, min, sum, aver ´���¶ÀÃ��'êâ"þã§S(åc§ù


Cþ���/��0þ�ê���"d�Cþ j ���u referees§Cþ i ���u

players"

e referees � 10§players � 20§Kk 200 ��©©êÑ��3Ó�S�ü�
x£�ECXc��êâ�¤¶�©O�=^��Cþ��L� ÀÃ��p©!�$

©!o©Ú���©"ùÒ´·�òT§S¡�/üCþ�0§S��Ï"¢Ã�´§c

199��©©ê§±9c 19 ÀÃ�¤k&EÑØ�3
£5µw«ìáu	Ü��§
�,d�3w«ìþE,w«Xk'êâ§�´O�ÅS�¥®²�k���þ�A�ê

â
¤"
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·���§O�Å´��Pkãþ/�0ê�/��0§k�Nþ�S�ø·�|

�¦^"XÛU?þã§S§¦¤k�©êâ�±�3±B2|^§�weÙ©)"

4.5 *��§S——Â�i1iZ

~ 4.9 Â�i1iZ"3w«ì1�1¥ÜeZ���Å �!�Å/Ñy���

�½��=©i1"ö�
35½�ò��m£ delay =2000 ms¤S3��þÂ�éA
��§Â��(K��©"�?U�§S¦�©9�öL'£z' 20�i1¤§zL�
'K·� áò��m"




���èèè 4.13 Â�i1iZ

1 // typing.cpp Â�i1iZ
2 #include <iostream>
3 #include <iomanip> // �
¦^ setw
4 #include <ctime>
5 #include <conio.h>
6 using namespace std;
7 int hitted( int n, int delay) // ���¦Â n�iÎ§ò� delayÎ¦
8 { // �£�(Â�i1��ê
9 int i, m=0, w;

10 char ch, key;
11 clock_t t;
12 cout << endl;
13 for(i=0; i<n; i++)
14 {
15 ch = ′A′ + rand() % 26; // �Å�)����i1
16 i f (rand() % 2) ch += ′a′ - ′A′; // �U�=�¤��i1
17 w = rand() % 40 + 20; // �Å�)ÑÑ �
18

19 cout << setw(w) << ch << ′\r′; // ÑÑiÎ
20

21 t = clock() + delay; // (½ò�ª��m
22 while(clock() <= t) // ò�Ì�
23 {
24 i f (kbhit()) // �ä´ÄkÂ�
25 {
26 key = getch(); // �Â��ÑÑ
27 i f (key == ch) // �ä´Ä�(
28 m++; // \O�(iÎê
29 else
30 cout << "\a\r"; // Ø�(��$
31 break; // Ø��ò�Ï÷
32 }
33 }
34 cout << setw(w) << ′ ′ << ′\r′; // �Ø�5�iÎ
35 }
36 return m;
37 }
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38

39 int main()
40 {
41 int n = 10, delay=2000, m; // �?U n, delay��
42 time_t t;
43 srand(time(&t));
44

45 m = hitted(n, delay);
46

47 cout << "\n" << m << "/" << n << " = "
48 << 100.0*m/n << "%" << endl;
49

50 cout << "Press <ESC> ..." << endl;
51 while(getch()!=27); // ESC��?è� 27
52 return 0;
53 }

4.6 � (

O�ÅS�´êâ�1N§Cþ´O�ÅS��Ä�"O�Åp?�ó§SÏLC

þ¦^O�ÅS�§Ó�ÏLCþ�x¤O��¯K"§S�O¥§Cþ�O´'�§C

þ¤�L�¢Sþ�ÅÚCz�LX¯K¦)L§�4?"·�7L'5Cþ���Cz

5Æ——Ð©z�!�c�!�ª�"z�CþÑkgCÕá�$1;,§rº
Cþ
�Cz5ÆÒUéÐ/rº§S"·�¡Cþ´§S¥�/�°(0"§S
´ù
/�

°(0��Ì<µME§�!�§�4¤!�§�·¶!5½§���Ú§��"��Ð

ù
/�°(0�´§S
��I§�UNy§S
��!fÿ§��Uå"

éu��·K�©§ØÓ�<�ÑØÓ��¬"§S�O���§éÓ�¯K�±

kõ«ØÓ��{!ØÓ��Y5)û"ÖöATõuo(Ä��§S�O�{ÚE|§

��Þ��n"

ö S 4

1. �Ñe��§S½¼ê¥��Ø

£1¤F"�½�ê´Ä��ê"

1 int isprime(unsigned int n)
2 {
3 unsigned int k;
4 for(k=2; k<n; k++)
5 {
6 i f (n%k==0)
7 return 0;
8 else
9 return 1;

10 }
11 }
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£2¤F"�â
π

4
= 1− 1

3
+

1
5
− 1

7
+ · · · O��±Ç�"

1 double pi()
2 {
3 int n=1;
4 double s=0, p=1, epsilon=1e-8;
5 do
6 {
7 s += p;
8 n += 2;
9 p *= -1/n;

10 }while(p>=epsilon || p<=-epsilon);
11 return 4*s;
12 }

£3¤F"�â ex ≈ 1 + x +
x2

2!
+

x3

3!
+ · · ·+ x20

20!
±?êc 20��Ú� ex �Cq�"

1 double Exp20(double x)
2 {
3 double s=0, p;
4 int i, n, q;
5 for(n=1; n<=20; n++)
6 {
7 p = q = 1;
8 for(i=1; i<=n; i++)
9 {

10 p *= x; q *= i;
11 }
12 s += p/q;
13 }
14 return s;
15 }

£4¤F"�â�©{¦)�§ f(x) = e−x−(100x)−3 = 0�3«m (1, 50)�m��£¯
¢þ f(1) > 0, f(50) < 0§°Ý�p�)� 23.2551, f(23.2551) = 9.5163× 10−20¤"

1 #include <iostream>
2 #include <cmath>
3 using namespace std;
4

5 double f(double x){ return exp(-x)-pow(100*x, -3); }
6

7 double g1(double a, double b)
8 {
9 double c;

10

11 i f (a>b)
12 {
13 c=a; a=b; b=c; // ¦ a�«m�à:



ö S 4 · 127 ·

14 }
15

16 do
17 {
18 c = (a+b)/2;
19 i f (f(c)==0) break;
20 i f (f(a)*f(c)<0) b = c;
21 else a = c;
22 }while(fabs(f(c))>=1e-8);
23 return c;
24 }
25

26 double g2(double a, double b)
27 {
28 double c;
29 i f (a>b)
30 {
31 c=a; a=b; b=c; // ¦ a�«m�à:
32 }
33 while(true)
34 {
35 c = (a+b)/2;
36 i f (f(c)==0) break;
37 i f (f(a)*f(c)<0) b = c;
38 else a = c;
39 }
40 return c;
41 }
42

43 int main()
44 {
45 cout << g1(1, 50) << endl; // ÑÑ25.5
46 cout << g2(1, 50) << endl; // �1¼ê�\Ã¡Ì�Ã{�£
47 return 0;
48 }

£5¤F"¦ü���ê���úÏê9��ú�ê"

1 void gcd_lcd(unsigned int m, unsigned int n
2 unsigned int &gcd, unsigned int &lcm)
3 {
4 unsigned int temp;
5 while(n)
6 {
7 temp = n; n = m%n; m = temp;
8 }
9 gcd = m;

10 lcm = m*n/gcd;
11 }
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£6¤�½ 4�êâa.�Ó�Cþ£X double a1, a2, a3, a4;¤§F"ò§���

?1��¦Ù÷v a1 6 a2 6 a3 6 a4 £=é§�?1l���üS¤"

1 void Sort(double a1, double a2, double a3, double a4)
2 {
3 double temp;
4 i f (a1 > a2){ temp = a1; a1 = a2; a2 = temp; }
5 i f (a2 > a3){ temp = a2; a2 = a3; a3 = temp; }
6 i f (a3 > a4){ temp = a3; a3 = a4; a4 = temp; }
7

8 i f (a1 > a2){ temp = a1; a1 = a2; a2 = temp; }
9 i f (a2 > a3){ temp = a2; a2 = a3; a3 = temp; }

10

11 i f (a1 > a2){ temp = a1; a1 = a2; a2 = temp; }
12 }

2. Ä�K

£1¤ �Ö§S§©Û$1(J"

1 // Fibonacci.cpp
2 #include <iostream>
3 using namespace std;
4

5 int main()
6 {
7 int a=1, b=1, i;
8

9 cout << a << ", " << b;
10 for(i=3; i<16; i+=2)
11 {
12 a = a + b;
13 b = a + b;
14 cout << ", " << a << ", " << b;
15 }
16 cout << endl;
17 return 0;
18 }

£2¤ ?§O� 1! + 2! + · · ·+ 15!§�¦ÑÑz�Ü©Ú��"

£3¤ ?§¦ 1000 �S�¤k/�ê0"/�ê0´���êTÐ�u§�¤kÏ
ê£Ø�)Tê��¤�Ú"~X§6 ´�ê§Ï� 6 �Ïêk 1§2§3§6 �
1+2+3=6"

£4¤ ?���¼ê�.� int f(int n);�¼ê§éu�½���ê nO�¿�£Ø

�L n�� 3Ø{ 2§ ¿�� 5Ø{ 3§¿�� 7Ø{ 5����ê§eØ�3K
�£ 0"
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£5¤ � f(x) = cos(x) − x§N´�y f(0)f(1) < 0§�âëY¼ê�5���3«m
(0, 1)¥§�§ f(x) = 0��k���"?§^�©{¦Ù���§�¦°Ý�
10−8"

�©{�O�L§µO�«m¥: c�¼ê�§e f(c)� 0, K c=�¤¦¶Ä

K�ä f(a) � f(c) ´ÄÉÒ§e§�ÉÒK�Km�«m£=-«mmà:

b=c¤§ÄK�K��«m£=-«m�à: a=c¤§��«m�Ý�uýk�½

�°Ý���£X ε = 10−8¤"

£6¤ O� 3
√

x�S�úª� y0 = 1

yn+1 = yn +
(

x

y2
n

− yn

)
/3 n = 1, 2, · · ·

Á?���¼ê double cuberoot(double x);O�2:.ê��á��§¿?

���Ì¼êÿÁ§£�)O��ê!"!Kê�á��¤"

£7¤ ?§¦)¯Kµk�«[ÿ§lÙ�)�1 4©¨�§z©¨Ñ�)��Ó«[
ÿ"e,Ð©��=k��ù«[ÿ§@od�1 n ©¨��kõ��ù«[

ÿº

J«µò�)� 1, 2, 3©¨9�u�u 4©¨�[ÿê©OP� a, b, c, d§

,�©ÛÙCz5Æ"

3. *ÐK£§S�O¿mK.¤

�ä�ª�(5"

¯K£ã �½���ª§T�ª¥�¹��oK$�ÎÒ§ö�ê9(Jþ��

ê"�¦�äT�ª��(5£5½µØ{7LØ¦â�U�(¤"

Ñ\`² Ñ\êâkõ1§z1����ª"

ÑÑ`² éuz�«�/§�¦kÑÑ/ Case SÒ: 0§,�ÑÑ correct

£L«�ª�(¤½ö incorrect£L«�ª�Ø¤"

Ñ\�~£k¿Øò�ª?ü�à¤

1+2 = -3
1 - 2 = -1
5/ 2 = 2
4 /2=2

ÑÑ�~

Case 1: incorrect
Case 2: correct
Case 3: incorrect
Case 4: correct
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