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V� 1 â�
 !�
�ấ: �ä́V� V���·Uc 7�B� ð5�Þ«k� N±Ó���� TÒ» ��
/�×

·ú¡_� õ�]j\�"f s�p� {9�%3����¦ K��̧, ��r� ô�Ç ��� {9�l� ��³1Ñm���.
Ôeµ �ä́V�ÐM� E11, E12, E13 Tz ð5� �¿ÆÁ ��
y<��\�ãÃ�× 11\Ôö 9��
��m� V���·B���

��¿��́ ø5���.
ņq]j\�¦ 0py>� ]jØ�¦½+É �â
Äº, �ÀÒ\� 20% m�� &h�Ãº�� ��������. s�\�¦_����, 100&h�

ëß�&h�\�"f �ÀÒ 0py��H �â
Äº��H ëß�&h��̀¦ ú́����̧ 80 &h�s� �)a��. s�d�¦ 0py��H �â
Äº��H ëß�
&h��̀¦ ú́����̧ 60&h�s���. ÅÒú́�_� �â
Äº��H �Ð9}¹כ�õ� ¦9��̀}¹כ�9} ½+ËK�"f �ÀÒ�Ð �2;��.
ņq]j\�¦ ]jØ�¦½+É M:��H ���_þv ë�H]j\�¦ ó�r ?/6 x[þt�̀¦ ���_� %7�Û¼àÔ ��{9��Ð ���$í


�#�s�Bj{9� dkkang@dongseo.ac.kr�Ð�Ð�·p��.áÔ�ÐÕªÏþ� ņq]j[þt�Érz�́'����{9�
�Ér �Ð?/t� ú́��¦, �èÛ¼ �ï×¼ëß� ���$í
�#� ����̂\�¦ ���_� ZIP ��{9��Ð Óü�#Q"f �Ð�·p
��. RAR�� ·ú�|9�(ALZ) +þAd��Ü¼�Ð Óü�t� ú́��¦, ÷&�̧2�¤s���� ZIP ��{9��Ð Óü�#Q"f �Ð
�·p��.
����"f, �Ðèq ��{9�_� >hÃº��H ���_þvë�H]j\�¦ Û�¦�Ér %7�Û¼àÔ ��{9� ���ü< áÔ�ÐÕªÏþ�

�èÛ¼[þt�̀¦ Óü��Ér ZIP ��{9� ����Ð ¿º >h�� �)a��.
�èÛ¼ �ï×¼_� ��{9� s�2£§�Ér, Z>��̧�Ð t�&ñ
�t� ·ú§��H ô�Ç, áÔ�ÐÕªA�bç
 ë�H]j_� ���

 ñ\�¦ �Ð@/�Ð ëß���H��. \V\�¦ [þt#Q áÔ�ÐÕªA�bç
 ë�H]j 7.4_� �â
Äº, 7_4.cpp ���¦ s�
2£§�̀¦ t�Ü¼��� �)a��.
ô�Ç/åJ ����ïç̀
�Ér ÷&�̧2�¤s���� EUC-KR�̀¦ �ïç̀
�̀¦ ��ØÔ÷&, UTF-8�̧ )�6 x��0px

���. s�Bj{9��Ð ]jØ�¦½+É M:, ]j3lq�̀¦ “[OOP2007]”�Ð r������¦ “HW4”, ìøÍ, �<Æ���,
s�2£§ 1px�̀¦ í�H"f@/�Ð l�F�ô�Ç��. y�� �9�×¼��H ‘.’�Ð =åS#Qï�r��.
\V\�¦[þt#Q E11ìøÍ�<Æ��� 20061234���<�ªU�́1lxs� ņq]j #4�̀¦]jØ�¦���H�â
Äº��6£§

õ� °ú s� Bj{9� ]j3lq�̀¦ æ¼��� �)a��.

¹§ÑÞ: [OOP2007]HW4.E11.20061234. ³Ñò¡Ýå¤Ñò

V� 2 â�
 �ä́V�

2.1 ���e� �ä́V� (V���·TÒ» !�
³À á�!£�̧)

“C++l��íe�¦�QÛ¼ - 5óøÍ”_� 7�©�õ� 8�©�
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2.2 ��·#a�×e� �ä́V� (V���·TÒ» !�
³À á�!£�̧)

“C++l��íe�¦�QÛ¼ - 5óøÍ”_� 7�©�õ� 8�©�_� �̧��H ���_þv ë�H]j[þt

2.3 ¥o>¢æ¹ %K�V� �ä́V� (�̀câ«çÃ ����
�× V���·)

��6£§_� ë�H]j[þt�̀¦ Û�¦#Q"f %7�Û¼àÔ ��{9��Ð ]jØ�¦ô�Ç��.

2.3.1  ïê�>'a ��� Áþ�ÊÁ ¤n>¥U>

��6£§_� ������s��� &ñ
_�, ¢̧��H "î
§î
ë�H[þts� _�p����H ��\�¦ [O�"î
���.

1. char *cities[10];

2. char (*cities)[10];

3. char *(cities[10]);

4. char *(*cities)[10];

5. double (*lines[5])[2];

6. double (*arr)[5][2];

7. char *city = "Busan";

8. const char *city = "Busan";

9. char *const city = "Busan";

10. const char *const city = "Busan";

11. float *g(), (*h)();

12. void ex(int, double (*)(int));

13. void (*p)(float,float,float (*)(float,float));

14. int (*(*p)())();

15. int (*func[5])();

16. char * const * const p;

17. const char * const * const p;

18. void *p = new (double (*)[3]);

19. int atexit(void (*)(void));

20. void (*signal(int, void (*)(int)))(int);

��6£§_� [O�"î
\� ���� �<ÊÃº "é¶+þA�̀¦ ���$í
���.
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1. func1 s�����H �<ÊÃº��H ���²ú� ������̧ \O��¦, o���� °ú̧�כ \O���.

2. func2 ����H �<ÊÃº��H double ���²ú� �����\�¦ ��� ~ÃÎ��"f int +þA�̀¦ ìøÍ8̈�ô�Ç��.

3. func3 ����H �<ÊÃº��H int �ÃÐ�̧\�¦ ���²ú� ������Ð ~ÃÎ��"f char *\�¦ ìøÍ8̈�ô�Ç��.

4. func4 ����H �<ÊÃº��H 'Í	���P: ������Ð ½̈�̧�̂ Arff_� �ÃÐ�̧, ¿º���P: ������Ð ½̈
�̧�̂ Map_� �ÃÐ�̧, [j���P: ������Ð int\�¦ ~ÃÎ��"f, ½̈�̧�̂ Arff_� �ÃÐ�̧\�¦ ìøÍ
8̈�ô�Ç��. func4��H 'Í	���P: �����ü< ¿º���P: �����_� °ú̀�כ¦ ����â
�t� ·ú§��H��.

5. func5����H�<ÊÃº��Hë�H��\P����²ú������\�¦~ÃÎ��"f int+þA�̀¦ìøÍ8̈�ô�Ç��.éß�, func5
�<ÊÃº��H ���²ú�~ÃÎ�Ér ë�H��\P��̀¦ ����â
�t� ·ú§��H��.

6. func6 ����H�<ÊÃº��H 0A_� func4����H �<ÊÃº_��í���'�\�¦ 'Í	���P:������Ð~ÃÎ�¦,
double�̀¦ ¿º���P: ������Ð ~ÃÎ��H��. ìøÍ8̈����H °úכ�Ér \O���.

7. func7 s�����H �<ÊÃº��H 0A_� func4 ����H �<ÊÃº_� �í���'�\�¦ 'Í	���P: ������Ð ~ÃÎ
�¦, 0A_� func6 ����H �<ÊÃº_� �í���'�\�¦ ¿º���P: ������Ð ~ÃÎ�¦, 0A_� func5 ��
��H �<ÊÃº_� �í���'�\�¦ ìøÍ8̈�ô�Ç��.

2.3.2 �óÞ« ���e�

1. ��6£§_� �ï×¼�� _�p����H ��\�¦ [O�"î
���.

void main()
{
(*(void(*)())0)();

}

2. ��6£§_��ï×¼��_�p����H��\�¦[O�"î
���.z�́'������#Q�"���Ø�¦§4¦̀�	כ���H��?

#include<cstdio>
int main()
{char*s="#include<cstdio>%cint main()%c{char*s=%c%s%c;printf(s,10,10,34,s,34,10);}%c";printf(s,10,10,34,s,34,10);}

3. ��6£§_��ï×¼��_�p����H��\�¦[O�"î
���.z�́'������#Q�"���Ø�¦§4¦̀�	כ��¦,#Q
P:"f \��Q�� ��t� ·ú§�¦ ]j@/�Ð Ø�¦§4�÷&��Ht� [O�"î
���.

#include <cstdio>
int main()
{

(*****printf)("Dongseo U.\n");
}

4. ��6£§_��ï×¼��_�p����H��\�¦[O�"î
���.z�́'������#Q�"���Ø�¦§4¦̀�	כ��¦,�=
Õª��� Ø�¦§4�s� ���̧��Ht� [O�"î
���.
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#include <iostream>
void function() { }
int main()
{

void (*pF)() = function;
std::cout << pF << std::endl;
std::cout << *pF << std::endl;
std::cout << **pF << std::endl;
std::cout << ***pF << std::endl;
std::cout << ****pF << std::endl;
std::cout << *****pF << std::endl;

}

5. ��6£§_��ï×¼��_�p����H��\�¦[O�"î
���.z�́'������#Q�"���Ø�¦§4¦̀�	כ��¦,�=
Õª��� Ø�¦§4�s� ���̧��Ht� [O�"î
���.

#include <iostream>
int main()
{

double buf[10] = {0,1,2,3,4,5,6,7,8,9};
double *pb = &buf[-1];
for (int i=1;i<=10;i++) std::cout << pb[i] << ’,’;
std::cout << std::endl;

}

6. ��6£§_��ï×¼��_�p����H��\�¦[O�"î
���.��6£§�ï×¼_�ë�H]j&h��ÉrÁº%Á	�����?

#define SWAP(a,b) (a+=b, b=a-b, a-=b)

(a) ÕªXO������ ��6£§ �ï×¼_� ë�H]j&h��Ér Áº%Á	�����?

inline void swap(int& a, int& b) {a+=b; b=a-b; a-=b;}

(b) 0A_� ~½ÓZO� ü@\��̧ XOR�̀¦ s�6 xK�"f e��r� ���Ãº \O�s� swap�̀¦ ½+É Ãº e��
��. ·ú¡_� �ï×¼[þts� ��t���H ë�H]j&h�[þt�̀¦ þj@/ô�Ç K����ô�Ç XOR !Q���_�
swap �������� �<ÊÃº\�¦ ���$í
���.

(c) s����\���H¿º>h_� string9þtA�Û¼Ì�o�̂\�¦�¦�9K��Ð��.s�¿º>h_� string
Ì�o�̂\�¦ e��r� ���Ãº\�¦ ��6 x�t� ·ú§�¦ swap ���H �<ÊÃº\�¦ ���$í
���. (�2³
àÔ: string Ì�o�̂_� Ðlr!Q �<ÊÃº��� substr �<ÊÃº 1ü< length �<ÊÃº 2\�¦ ��6 x

���.)

7. ��6£§_� �ï×¼��H #Q�"� �¦̀�	כ Ø�¦§4���¦, �= Õª��� Ø�¦§4�s� ���̧��Ht� [O�"î
���.

#include <iostream>
int main()

1substr �<ÊÃº_� ��6 xZO��Ér http://www.cppreference.com/cppstring/substr.html\�¦ �ÃÐ�̧���.
2length�<ÊÃº_���6 xZO��Ér http://www.cppreference.com/cppstring/length.html\�¦�ÃÐ�̧���.
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{
for (int i=0;i<7;i++) std::cout << "Dongseo"[i];
std::cout << std::endl;
for (int i=0;i<7;i++) std::cout << i["Dongseo"];
std::cout << std::endl;
int nums[7] = {1,2,3,4,5,6,7};
for (int i=0;i<7;i++) std::cout << i[nums];
std::cout << std::endl;

}

8. ��6£§_� �ï×¼��H #Q�"� �¦̀�	כ Ø�¦§4���¦, �= Õª��� Ø�¦§4�s� ���̧��Ht� [O�"î
���.

#include <iostream>
using namespace std;
int main()
{

long int money;
money = 1,000,000; // ¨ÊÞ§Éá¬×á!
cout << money << endl;
return 0;

}

2.3.3 í5�I±ÕÌfC

1. ��6£§ ×�æ C/C++_� v�0>×¼��� �¦̀�	כ �̧¿º Y�J����.

if printf main malloc cout sizeof

2. ��6£§_� �<ÊÃº "é¶+þA(prototype)�� e�����¦ ���.

void kick(char * name, int times);

(a) times�� n�e�¦àÔ °úכÜ¼�Ð 1�̀¦ °ú��̧2�¤ ��9��� #Qb�G>� K��� ���H��?
(b) �<ÊÃº_� &ñ
_���H #Qb�G>� Ãº&ñ
K��� ���H��?
(c) name \� “Chuck Norris”\�¦ n�e�¦àÔ °úכÜ¼�Ð °ú��̧2�¤ ½+É Ãº e����H��? Õª
XO������ #Qb�G>� Ãº&ñ
K��� ���H��?

3. ¿º >h_� ���²ú� �����[þt ×�æ\�"f �8 	�H �¦̀�	כ ìøÍ8̈����H �<ÊÃº %7�e�¦aÅ@�̀¦ ���$í
�
��.

(a) ���²ú� �����[þts� double +þA��� �â
Äº\� @/ô�Ç "î
r�&h� ½̈�̂�o\�¦ ���������.
(b) ��6£§õ� °ú �Ér ½̈�̧�̂�� e�����¦ ��&ñ
���.

struct Personnel
{

char name[100];
double salary;

}
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s� ½̈�̧�̂_� Ì�o�̂ ¿º >h_� �ÃÐ�̧[þt\�¦ ���²ú� ������Ð ~ÃÎ�¦, salary Ðlr!Q
7£¤ 4�x/åLs� �8 	�H Ì�o�̂_� �ÃÐ�̧\�¦ ìøÍ8̈��>� ��¦ z�·��. s�\�¦ 0Aô�Ç "î
r�
&h� :£¤Ãº�o ������õ� &ñ
_�\�¦ ���$í
���.

4. �<ÊÃº_� ���²ú� ������� l��:r X<s�'� +þA{9� M:, const ]jô�Ç��\�¦ ��6 x�t� ·ú§��H
s�Ä»��H Áº%Á	�����?

5. ½̈�̧�̂ Student _� ���Ãº student �� e����. s��¦̀�	כ func ����H ��Áº �̧�	כ ìøÍ
8̈��t� ·ú§��H �<ÊÃº_� ��� ÷�r��� ���²ú� ������Ð+� °úכÜ¼�Ð ���²ú���9��� #Qb�G>�

K��� ���H��? ÕªXO�t� ·ú§�¦ �ÃÐ�̧�Ð ���²ú���9��� #Qb�G>� K��� ���H��? s� ¿º
��t� �â
Äº\� @/K� �<ÊÃº ������[þt�̀¦ ���$í
���.

2.4 è«�×Ü«8��b� %K�V� �ä́V� (�¿â« ����
�æ·£�· ����+ ZIPãÃ�× V�
��·)

�§F�\����:r��6£§_�áÔ�ÐÕªÏþ�[þt�̀¦Û�¦#Q"f]jØ�¦���.y��y��&h�Ãº��H 5&h�m��s� 9,áÔ
�ÐÕªA�bç
 K�²ú��̀¦ �Ð�¦ ó�r �â
Äº�� _�d��÷&��� 10% y��&h��)a��.

• 7.4, 7.6, 7.9, 8.2, 8.6, 8.7

��6£§_� #�W=� >h_� áÔ�ÐÕªA�bç
 ë�H]j[þt�̀¦ Û�¦#Q"f ]jØ�¦ô�Ç��.

2.4.1 ��l� FD9��G±ê N�ñ5Ñ

Äº��� ��s�(π)����H °úכ\� @/K�"f ·ú����Ð��. ��s���H éß�í�Hy� "é¶_� ÑütYU\�¦ "é¶_� t�
2£§Ü¼�Ð��è�H°úכs���.Õª�Q��s�°úכ�Ér���"º	±ú�ÂÒ'��&³F���t��̧ ú́§�Ér��|ÃÐ[þt�̀¦B�
«Ñr�(����.
�&³F���t� ·ú��9��� (��ÉÓ'��� ���Ér ~½ÓZO�\� _�ô�Ç ��s�_� ��H��°ú̀�כ¦ >�íß����H /BN

d��[þt�Ér ��6£§_� �¦þt�̀]	כ q�2�©�#� #��Q ��t��� e����. 3

• ��ØÔv�BjX<Û¼ (Archimedes) —"é¶\�?/]X����H&ñ
��y��+þA_�V,�s�\�¦"é¶_�V,�
s��Ð ��H��ô�Ç °ú̀�כ¦ �<HÜ¼�Ð 8£¤&ñ
�#� ½̈�<Ê → ((��ÉÓ'� r�ÓýtYUs����_� �â
Äº
��s� °ú̀�כ¦ p�o� V,�#Q�� �<Ê)

π =
∞
lim
n=1

n

2
sin

2π

n

• q�\�àÔ (Viete)

2
π

=
√

2
2
·
√

2 +
√

2
2

·

√
2 +

√
2 +

√
2

2
· · ·

• �Z4o�Û¼ (Wallis)

π

2
=

2
1
· 2
3
· 4
3
· 4
5
· 6
5
· 6
7
· 8
7
· 8
9
· · ·

3�8 ��[jô�Ç ?/6 x�Ér �̀àÔ�Ð Z�ß¼ëß�_� “π_� %i���”�� “http://ko.wikipedia.org/wiki/"é¶ÅÒÖ�¦”õ�
“http://en.wikipedia.org/wiki/Pi” �̀¦ �ÃÐ�̧���.
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• ¾»��� (Newton)

π

6
=

1
2

+
1
2

(
1

3× 23

)
+

1
2
× 3

4

(
1

5× 25

)
+

1
2
× 3

4
× 5

6

(
1

7× 27

)
· · ·

• ��s�áÔm�ÞÔ (Leibniz)

π

4
=

1
1
− 1

3
+

1
5
− 1

7
+

1
9
· · ·

• ��áÔ (Sharp)

π = 2
√

3×
[
1−

(
1

3× 3

)
+

(
1

32 × 5

)
−

(
1

33 × 7

)
+ · · ·

]

• ���2; (Machin)

π

4
= 4

(
1
5
− 1

3× 53
+

1
5× 55

− · · ·
)
−

(
1

239
− 1

3× 2393
+

1
5× 2395

− · · ·
)

• �̂q�I%áÔ (Chebyshev)

π

8
=

∞∑
n=0

(−1)n (√
2− 1

)2n+1

2n + 1

π

12
=

∞∑
n=0

(−1)n (
2−√3

)2n+1

2n + 1

• �<H�̧Äº (Sondow)

π =

∏∞
n=1

(
1 + 1

4n2−1

)

∑∞
n=1

(
1

4n2−1

)

• �̧{9��Q (Euler) - o�ëß� ]j�� �<ÊÃº

π2

6
=

1
12

+
1
22

+
1
32

+
1
42
· · ·

π2

8
=

1
12

+
1
32

+
1
52

+
1
72
· · ·

π2

12
=

1
12
− 1

22
+

1
32
− 1

42
· · ·

• .A;�x(Buffon)_� ��Zþt z�́+«> — �7H_�
�\�¦�Ð ~½ÓZO� (l:��Zþt_� U�́s�, t(>l):�����
[þt çß�_� ��o�, n:b��#Qä¼�2; ��Zþt[þt_� Ãº, h:�����\� �§	�ô�Ç ��Zþt[þt_� Ãº) →
((��ÉÓ'� r�ÓýtYUs����_� �â
Äº ��s� °ú̀�כ¦ p�o� V,�#Q�� �<Ê)

π =
2ln

th
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• éß�0A "é¶(circle)_� ���&h�(π)õ� Õª éß�0A "é¶\� ü@]X����H ��y��+þA(square)_� ���
&h�(4 = 22)_� q�Ö�¦�̀¦ s�6 x���H �7H_�
�\�¦�Ð ~½ÓZO�

π =
4 ∗ (# of points in the circle)
(# of points in the square)

• ����¾ºïß�(Ramanujan), �̧��éß� �Ðü<���õ� x�'� �Ðü<���

1
π

=
2
√

2
9801

∞∑
n=0

(
(4n)!
(n!)4

× [1103 + 26390n]
(4× 99)4n

)

• ���ì�rÃº(continued fraction)

4

π
= 1 +

1

3 + 4
5+ 9

7+ 16
9+ 25

11+ 36
13+...

π + 3 = 6 +
1

6 + 32

6+ 52

6+ 72

6+ 92

6+ 112
6+...

#��Qì�r_� s�K�\�¦ [�vl� 0AK� �Z4o�Û¼ (Wallis)_� Ãºd���̀¦ s�6 x�#� ��s�\�¦ ½̈
���H áÔ�ÐÕªÏþ��̀¦ \V�Ð+� ]jr����x��.

#include <iostream>
int main()
{

int iteration = 0;
std::cout << "Enter # of iterations :"; // 1000000
std::cin >> iteration;
long double pi = 1.0L;
for (int i=1;i<=iteration;i++)
{

long double odd = i;
long double even = i;
if (0==(i%2)) odd++; else even++;
pi*=(even/odd);

}
pi=2.0L*pi;
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std::cout.precision(18);
std::cout << pi << std::endl;

}

0A\�"f ���/åLô�Ç Ãº�<Æd��[þt ×�æ ��ØÔv�BjX<Û¼_� ~½ÓZO�õ� .A;�x_� ��Zþt z�́+«>, Õªo�
�¦ �Z4o�Û¼_� ~½ÓZO��̀¦ ]jü@��¦ 3 ��t� ~½ÓZO��̀¦ Y�J�� ��s�_� °ú̀�כ¦ ½̈���H áÔ�ÐÕª
Ïþ�[þt�̀¦���$í
���.7£¤,0A\�"f��ØÔv�BjX<Û¼_�~½ÓZO�õ�.A;�x_���Zþtz�́+«>,Õªo��¦
�Z4o�Û¼_� ~½ÓZO��̀¦ ]jü@��¦ 3 >h_� ~½ÓZO��̀¦ ¹1Ô��"f, y��y��\� @/K� áÔ�ÐÕªÏþ��̀¦ ½̈
�&³���H �.���s	כ ���õ�&h�Ü¼�Ð 3 >h_� "f�Ð ���Ér áÔ�ÐÕªÏþ�[þt�̀¦ ëß�[þt#Q"f ]jØ�¦�>�
|̈c �.���s	כ s� ë�H]j_� &h�Ãº��H 20&h�s���.

2.4.2 H�fè« ���!a(self-number)

s� ë�H]j_� &h�Ãº��H 20&h�s���.
#Q�"� �����Ãº ns� e���̀¦ M:, d(n)�̀¦ n_� y�� ��aÅ@Ãº Õüw��[þtõ� n ������̀¦ �8ô�Ç Õüw

�����¦ &ñ
_����. \V\�¦ [þt#Q

d(91) = 9 + 1 + 91 = 101

s�M:, n�̀¦ d(n)_�]jW1YUs�'�(generator)���¦ô�Ç��.0A_�\V\�"f 91�Ér 101_�
]jW1YUs�'�s���.#Q�"�Õüw��[þt�Ér���s��©�_�]jW1YUs�'�\�¦��t��¦e����HX<, 101_�
]jW1YUs�'���H 91÷�r��m��� 100�̧e����.Õª���X<ìøÍ@/�Ð,]jW1YUs�'���\O���HÕüw��
[þt�̧e��Ü¼ 9,s����Õüw��\�¦����̧_�Ãº�<Æ�� Kaprekar��!sqáÔ�Å�!Q(self-number)��
s�2£§ ·¡%i���. \V\�¦ [þt#Q 1,3,5,7,9,20,31 �Ér !sqáÔ �Å�!Q [þts���.
s�]j ë�H]j\�¦ ?/��x��. 1 s��©�s��¦ 5000 �Ð�� ����Ér �̧��H !sqáÔ �Å�!Q[þt_� ½+Ë�̀¦

½̈���H áÔ�ÐÕªÏþ��̀¦ ���$í
���.
s� ë�H]j��H >�e�� �r����� �Éo��H_� {9��� ë�H]j���¦ ·ú��9��� ë�H]j[þt ×�æ ]j{9� /'î�r

�.���s	כ

2.4.3 3n+1

s� ë�H]j_� &h�Ãº��H 10&h�s���.
��6£§õ� °ú �Ér �<ÊÃº\�¦ Òqty��K� �Ð��.

void ThreeNPlusOne(int n)
{

while (1<n)
{

cout << n << " ";
if (0==(n%2)) n=n/2; else n=3*n+1;

}
if (1==n) cout << n;
cout << endl;

}

ëß�{9� n s� 22 s����, 0A_� �<ÊÃº\�¦ z�́'������ ��6£§õ� °ú s� Ø�¦§4�÷&�¦ =åQèß���.

22 11 34 17 52 26 13 40 20 10 5 16 8 4 2 1

9



ú́§�Ér Ãº�<Æ��[þts� �̧��H &ñ
Ãº\� @/K� $� ·ú��¦o�7£§s� ���²DG 1�Ð "3�ÆÒ��Ht�\�¦ 7£x
"î
��¦�� E�æ¼�¦ e����. s� ë�H]j\�¦ 3n+1, ¢̧��H Collatz ë�H]j���¦ ÂÒ�Ér��. �&³F���
t���H �©�{©�y� 	�H Ãº(10× 258)��t�\� @/K�"f $� ·ú��¦o�7£§s� "3�ð�r����H ��z�́s� ·ú�
�94R e���̀¦ ÷�rs���.
0A_� �<ÊÃº\�¦ �̧�FK ��Ë̈��� ÅÒ#Q��� n\� @/K� \O����� ú́§�Ér Õüw���� Ø�¦§4�÷&��Ht�

\�¦ ½̈½+É Ãº e����. \V\�¦ [þt#Q 0A_� 22 _� �â
Äº, 16 >h_� Õüw���� Ø�¦§4�÷&%3���. ns�
6��� �â
Äº\�¦ �Ð���, Ø�¦§4� ���õ���H ��6£§õ� °ú s�, 9 >h_� Õüw���� Ø�¦§4��)a��.

6, 3, 10, 5, 16, 8, 4, 2, 1

n s� 11��� �â
Äº, ��6£§õ� °ú s� 15 >h_� Õüw���� Ø�¦§4��)a��.

11, 34, 17, 52, 26, 13, 40, 20, 10, 5, 16, 8, 4, 2, 1

n s� 27 ��� �â
Äº, 112 >h_� Õüw���� Ø�¦§4��)a��. s� �â
Äº��H f��]X� [�t�9"f SX����K�
�Ðl� ��êøÍ��. s�XO�>� Ø�¦§4�÷&��H Õüw��[þt_� >hÃº\�¦ cycle length���¦ ÂÒ�Ér��.
s�]j ë�H]j\�¦ ?/�̧2�¤ ���x��. {9�éß� ¿º >h_� &ñ
Ãº\�¦ {9�§4�~ÃÎ��H��. {9�§4�~ÃÎ�Ér &ñ


Ãº[þt�Ér 0�Ð�� ß¼���¦ ��&ñ
ô�Ç��. Õª ¿º >h_� &ñ
Ãº ��s�\� e����H �̧��H &ñ
Ãº[þt({9�§4�
~ÃÎ�Ér ¿º >h_� &ñ
Ãº �í�<Ê)\� @/K� 0A_� 3n+1 ·ú��¦o�7£§�̀¦ Ãº'���#�, Õª ×�æ ���©�
ú́§�Ér Õüw���� Ø�¦§4�÷&��H &ñ
Ãº\�¦ ¹1Ô�� Õª &ñ
Ãºü< Ø�¦§4�÷&��H Õüw��[þt_� >hÃº\�¦ Ø�¦§4�

���H áÔ�ÐÕªÏþ��̀¦ ���$í
���.
\V\�¦ [þt#Q, {9�§4��)a &ñ
Ãº�� 1õ� 10s����, ���©� ú́§�Ér Õüw���� Ø�¦§4�÷&��H &ñ
Ãº�Ð

9�� Õªo��¦ Õª Ø�¦§4�÷&��H Õüw��_� >hÃº�Ð 20s� Ø�¦§4�÷&#Q�� ô�Ç��.
��6£§�Ér áÔ�ÐÕªÏþ�_� Ãº'�� \Vs���.

Enter starting number :1
Enter ending number :10
1
2 1
3 10 5 16 8 4 2 1
4 2 1
5 16 8 4 2 1
6 3 10 5 16 8 4 2 1
7 22 11 34 17 52 26 13 40 20 10 5 16 8 4 2 1
8 4 2 1
9 28 14 7 22 11 34 17 52 26 13 40 20 10 5 16 8 4 2 1
10 5 16 8 4 2 1
9 with maximum length 20.

2.4.4 4 5��+ K±Ó�ä́£�· ��ë�> ��¿l��+ R±Õ

��̧s�_� »1Ñ�Ér F�)  ñØ�¦�̀¦ s�6 xô�Ç _�Û¼àÔ áÔ�ÐÕªÏþ� ×�æ ����Ð ú̧� æ¼�����. �
�̧s�_� »1Ñ ë�H]j��H çß�éß����.
ú́�Ánqs� 3 >h e���¦, Õª ú́�Ánq(peg)\� g1O�̀¦ Ãº e����H ]X�r�_� >hÃº��H ��6 x��\�>�

{9�§4�~ÃÎ��H��. %�6£§\���H, ]X�r���H U�́s��� ����Ér ��s	כ U�́s��� 	�H ����Ð	כ 0A�Ð ���̧
2�¤, �̧¿º ���_� ú́�Ánq(ÅÒ�Ð�±p¢,aAá¤_� ú́�Ánq)\�ëß�g1O)�e����.s�ë�H]j_�3lq³ð��H�
��_� ú́�Ánq\�ëß�e����H]X�r�[þt�̀¦���Ér���_� ú́�ÁnqÜ¼�Ð �̧¿º �̀�l���H�s���.éß�¿º	כ
��t� ]jô�Ç ���½Ós� e����.
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• ô�Ç ���\� ���_� ]X�r�ëß� �̀�|����.

• #Q*�ô�Ç �â
Äº\��̧, 7£¤ �̀�l���H �̧×�æs���, %�6£§, ¢̧��H ��t�}��, #Q*�ô�Ç �â
Äº\�
�̧, 	�H ]X�r��� ��l��Ð�� ����Ér ]X�r��Ð�� 0A\� e��Ü¼��� îß��)a��.

��̧s�_�»1Ñ·ú��¦o�7£§_���H�:r"é¶o���H��6£§õ�°ú ��.{9�éß� 3>h_� ú́�Ánq[þt�̀¦%�
6£§\� ]X�r�[þts� e����H r���� ú́�Ánq, ]X�r�[þt�̀¦ �̀�U�́ 3lq³ð ú́�Ánq, Õªo��¦ ×�æçß�\� ��6 x
½+É ú́�ÁnqÜ¼�Ð y��y�� ��è�H��. ·ú��¦o�7£§�Ér n-1 >h_� n�Û¼ß¼\�¦ ×�æçß� ú́�ÁnqÜ¼�Ð �̀�l�
�¦, z���Ér ���_� n�Û¼ß¼\�¦ 3lq³ð�� ÷&��H ú́�ÁnqÜ¼�Ð �̀�|�� Êê, ·ú¡\�"f ×�æçß� ú́�ÁnqÜ¼
�Ð �̀�|�� n-1 >h_� n�Û¼ß¼\�¦ ��r� 3lq³ð ú́�ÁnqÜ¼�Ð �̀�|������H �	כ ÷�rs���. s�\�¦ ½̈�&³
���� ��6£§õ� °ú ��.

#include <iostream>

using std::cin;
using std::cout;
using std::endl;

void hanoi(int fromPeg, int toPeg, int usingPeg, int n)
{

if (n>1) hanoi(fromPeg, usingPeg, toPeg, n-1);
cout << fromPeg << "->" << toPeg << endl;
if (n>1) hanoi(usingPeg, toPeg, fromPeg, n-1);

}

int main()
{

cout << "Input the number of disks :"; // ÍîªÈ¬Ç ¡µªÁ¦Ûå ¬Ýî¦ÏÞ̈Éä£Ûá¤´.
int n = 0;
cin >> n;
hanoi(1,2,3,n);
return 0;

}

s�]jë�H]j\�¦?/��x��.s�ë�H]j_�&h�Ãº��H 20&h�s���.ë�H]j��H ú́�Ánq_�>hÃº�� 3s�
��m��� 4��� �â
Äº\� @/K� áÔ�ÐÕªÏþ��̀¦ ½̈�&³���H �.���s	כ (�8 ������ 3s��� 4 ¢̧��H
5°ú �Ér &ñ
K���� Ãº�� ����� e��_�_� m >h_� ú́�Ánq�̀¦ {9�§4�~ÃÎÜ¼��� #Qb�G>� K��� ���H
������H ë�H]j�� e��Ü¼��, èß�s��̧�� �©�{©�y� Z�}Ü¼Ù¼�Ð #�l���� ú́�Ánqs� 4 >h��� �â
Äº
�Ðëß� ë�H]j\�¦ ]jô�Ç���x��. Õª�Q��, �����e����H �<ÆÒqt�Ér m >h_� ú́�Ánq\� @/K� �̧���K�
"f ���õ�\�¦ ?/��� �Ð�-Û¼ &h�Ãº\�¦ ~ÃÎ�̀¦ �(.���s	כ
��z�́, 0A_� áÔ�ÐÕªÏþ��̀¦ ]j@/�Ð s�K�Ùþ¡�����, ú́�Ánqs� 4>h��� �â
Äº�̧ éß�í�H�>�

ó�r����� ë�H]j��H Õª��t� #Q§>�t� ·ú§��. ��ëß�, ·ú��¦o�7£§�̀¦ #Qb�G>� ½̈$í
�Ö¼��\� ��
�� ¹כ��9 s��©�Ü¼�Ð �8 ú́§s� ]X�r�\�¦ ¹¡§f��#�"f ë�H]j\�¦ K����½+É Ãº�̧ e����. 3 >h_�
ú́�Ánq�̀¦ ��6 x���H "é¶A� ��̧s�_� »1Ñ ë�H]j_� �â
Äº, n >h_� ]X�r�\�¦ {9�§4�ô�Ç �â
Äº,
2n − 1 ��� ]X�r�\�¦ �̀�l���� ����̂�� �̀����������H ��z�́s� �&³F� 7£x"î
÷&#Q e����. Õª
���X<, 4 >h_� ú́�Ánqs��� m >h_� ú́�Ánq�̀¦ ��6 x���H �â
Äº, n >h_� ]X�r�[þt�̀¦ �̀�U�́
Ãº e����H þj�è_� >hÃº��H �&³F� 7£x"î
÷&t� ·ú§�Ér �©�S!�s���. ��ëß� s� þj�è_� >hÃº��
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Frame–Stewart Conjecture (áÔYUe��s�����H ��|ÃÐõ� Û¼ÈÓ#QàÔ����H ��|ÃÐ_� ÆÒ8£¤)
\�¦ ��\�¦ ������H ÆÒ8£¤�̀¦ ��¦ e���̀¦ ÷�rs���.
����"f, �:r ë�H]j\�"f��H �<ÆÒqt[þts� ½̈�&³ô�Ç ·ú��¦o�7£§s� þj�è_� >hÃº�Ð �̀�l���H

�¦̀�	כ ̈½¹כ�t� ·ú§��H��. éß�t� ]j@/�Ð �̀�l�l�ëß� ���� �)a��. @/��� ���©� ����Ér >hÃº
�Ð �̀�l���H ·ú��¦o�7£§�̀¦ ½̈�&³ô�Ç �<ÆÒqt\�>���H �Ð�-Û¼ &h�Ãº\�¦ ÅÒ�̧2�¤ ���x��.
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