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è«��dÞ« 5�³À

è«��dÞ« <³�8�â«
è«��dÞ« ù�g!a Áþ�ÊÁ
Ü« L±Þ�+ è«��dÞ« ®̧�N�

áÔE$�×¼\���H Áº%Á	s� e����?

I áÔE$�×¼ �<ÊÃº - 9þtA�Û¼\�¦ 0Aô�Ç SX��©� ���'��̀s�Û¼_� {9�ÂÒ.

I áÔE$�×¼ 9þtA�Û¼ - �̧o�t�V,� 9þtA�Û¼_� private/protected\�
]X���H.

I áÔE$�×¼ Ðlr!Q �<ÊÃº.
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è«��dÞ« <³�8�â«
è«��dÞ« ù�g!a Áþ�ÊÁ
Ü« L±Þ�+ è«��dÞ« ®̧�N�

áÔE$�×¼��H Ì�o�̂ t��¾Ó ô=�<Æ�̀¦ 0AìøÍ���H��?

I áÔE$�×¼ �'a>���H ��¾ú \�"f [O�&ñ
½+É Ãº \O�6£§.

I áÔE$�×¼[þt\�>� 9þtA�Û¼_� private ÂÒì�r\� @/ô�Ç ]X���H�̀¦
)�6 x��8���̧ Ì�o�̂ t��¾Ó ô=�<Æ�̀¦ 0AìøÍ���H |	� ��_��.

I �̧y��9 public ���'��̀s�Û¼\� Ö6x:�x$í
�̀¦ ]j/BN�<Ê.
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è«��dÞ« 5�³À

è«��dÞ« <³�8�â«
è«��dÞ« ù�g!a Áþ�ÊÁ
Ü« L±Þ�+ è«��dÞ« ®̧�N�

áÔE$�×¼ 9þtA�Û¼êøÍ?

I \V: 9\�YUq����õ� o��̧àÔ_� çß�éß�ô�Ç r�ÓýtYUs���� (1000Aá¤).
I "f�Ð ISA �'a>��� has-a �'a>���H $í
wn��t� ·ú§6£§.
I Õª���X<, o��̧àÔ��H 9\�YUq����_� �©�I�\�¦ ����â
½+É Ãº e��6£§.
I �©�5Åqs��� ?/�í\� &h�½+Ë�t� ·ú§Ü¼���"f�̧ 7áx5Åq �'a>�s�Ù¼�Ð,
áÔE$�×¼�Ð ëß�[þt��� &h�{©��<Ê.

I Remote 9þtA�Û¼�� Tv 9þtA�Û¼_� áÔE$�×¼

I 1001 Aá¤ \V]j - Tv.h
I Tv 9þtA�Û¼ ?/ÂÒ\�"f Remote 9þtA�Û¼\�¦ áÔE$�×¼ ������

(1001Aá¤), ¢̧��H ����� ������(forward declaration) (1006Aá¤)
I \V: 9\�YUq����õ� o��̧àÔ_� çß�éß�ô�Ç r�ÓýtYUs���� (1000Aá¤).

I private/protected/public #QÖ¼ 0Au�|	� �©��'a \O�6£§
I friend class Remote;
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Ü« L±Þ�+ è«��dÞ« ®̧�N�

áÔE$�×¼ 9þtA�Û¼�� ��m�%3������?

I áÔE$�×¼ 9þtA�Û¼�� s��Qô�Ç �'a>�\�¦ ³ð�&³���H X< �����Û¼�Qî�r

~½ÓZO�.
I áÔE$�×¼ 9þtA�Û¼�� \O�%3������

I Tv 9þtA�Û¼_� private ÂÒì�r[þt�̀¦ publicÜ¼�Ð ëß�[þt����
I 9\�YUq����õ� o��̧àÔ�� �<Êa� [þt#Qe����H ��ÀÒl� #Q§>��¦  é
u���

	�H 9þtA�Û¼\�¦ ëß�[þt#Q�� �<Ê
I ¢̧ô�Ç ���_� o��̧àÔ�Ð #��Q @/_� Tv\�¦ ]j#Q½+É Ãº e������H
��z�́�̀¦ ìøÍ%ò
�t� 3lw�<Ê
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áÔE$�×¼ Ðlr!Q �<ÊÃºêøÍ?

I :£¤&ñ
 Ðlr!Q �<ÊÃº ���ëß� áÔE$�×¼�Ð ��9���?

I Õª�Q�¦ �Ðm� (�-Áº Äº���y��̧) 1002Aá¤\�"f set chan
Bj¤è×¼ëß� private Ðlr!Q\� ]X���H��¦ e��6£§

I áÔE$�×¼ Ðlr!Q �<ÊÃº�� Ø�¦1lx���� #Qb����?

class Tv
{

friend void Remote::set_chan(Tv& t, int c);
...

}
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áÔE$�×¼ Ðlr!Q �<ÊÃº\�¦ 0Aô�Ç ����� ������

I Tv\�"f Remote Ðlr!Q �<ÊÃº\�¦ t�&ñ
��9��� (����{9��Q�� s�p�
Remote 9þtA�Û¼\�¦ ·ú����� �<Ê. Õª���X<, Remote_� Ðlr!Q
�<ÊÃº\�"f��H Tv 9þtA�Û¼_� Ðlr!Q[þt�̀¦ s�p� ��6 x��¦ e��6£§ →
áÔE$�×¼�� ����� 9þtA�Û¼\�¦ ����� �������<ÊÜ¼�Ð+� K����!

I ��6£§õ� °ú s� ����� �������̀¦ ��6 x�<Ê

class Tv;
class Remote {...};
class Tv {...};
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áÔE$�×¼ Ðlr!Q �<ÊÃº\�¦ 0Aô�Ç ����� ������

I ��6£§õ� Tvü< Remote_� 0Au�\�¦ ��Ë̈��� (����{9��Q�� Tv\�¦
%�o�½+É M:, Remote_� Ðlr!Q �<ÊÃº\�¦ �̧ØÔÙ¼�Ð (����{9� \��Q
µ1ÏÒqt�<Ê.

class Remote;
class Tv {...}; // ¬¹¦¸ ¨ÉåªÊò

class Remote {...};
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áÔE$�×¼ Ðlr!Q �<ÊÃº\�¦ 0Aô�Ç ����� ������

I Õª���X<, %�6£§_� �â
Äº\��̧ Remote 9þtA�Û¼\�¦ %�o�½+É M:,
Tv_� Ðlr!Q �<ÊÃº[þt�Ér (����{9��Q�� �̧ØÔ��H �©�S!� → Remote\�¦
Bj¤è×¼ ������Ü¼�Ð ]jô�Ç�<Ê (1008–1009Aá¤)

class Tv; // ª ́Íá ªÍá¬Íá

class Remote {...}; // Remote §¹«¼¤Æ¤Ûå¬Ç ¬×á³Ïò§Éá ªÍá¬Íá

class Tv {...};
// Remote §¹«¼¤Æ¤Ûå¬Ç Íò¬Ç¤Ûå

inline bool Remote::volup(Tv& t) {return t.volup();}
...

I �������� �<ÊÃº��H ?/ÂÒ a�Aß¼s�Ù¼�Ð, K��8\� V,�6£§
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9þtA�Û¼ áÔE$�×¼ü< 9þtA�Û¼ Ðlr!Q áÔE$�×¼_� �'a>�

I 1010Aá¤_� ÕªaË>\� ú̧� ��ü< e��6£§

I Remote 9þtA�Û¼ ����̂\�¦ áÔE$�×¼�Ð ëß���H����� ����� �������Ér
¹כ��9 \O�6£§

friend class Remote;
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�©� ñ áÔE$�×¼ (mutual friend)

I Tvü< �ª�~½Ó�¾Ó :�x���½+É Ãº e����H @/�o+þA o��̧àÔ�� e�������? →
"f�Ð áÔE$�×¼�Ð �<Ê(1011Aá¤)
class Tv {

friend class Remote;

public:

void buzz(Remote& r);

...

}

class Remote {

friend class Tv;

public:

void bool volup(Tv& t) {t.volup();};

...

}

inline void Tv::buzz(Remote& r) { ... }
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�©� ñ áÔE$�×¼ (mutual friend)

I Remote ������s� Tv ������ +'\� ���̧Ù¼�Ð Remote::volup()�̀¦
Remote 9þtA�Û¼ îß�\�"f &ñ
_�Ùþ¡6£§.

I Tv::buzz() Bj¤è×¼ &ñ
_���H Remote ������ +'\� ü<�� �Ù¼�Ð,
Tv ������ ��¾ú \� &ñ
_��<Ê.

I Tv::buzz() Bj¤è×¼ &ñ
_�\�¦ ��������Ü¼�Ð îß�K��̧ �)a�����,
Z>�>h_� Bj¤è×¼ &ñ
_� ��{9� (.cpp)\� &ñ
_�K��̧ H�d.
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Ü« L±Þ�+ è«��dÞ« ®̧�N�

/BNÄ» áÔE$�×¼

I ���_� �<ÊÃº�� "f�Ð ���Ér ¿º 9þtA�Û¼\� [þt#Qe����H private
X<s�'�\� ]X���H��¦ z�·�����?

I "é¶gË:&h�Ü¼�Ð ���_� 9þtA�Û¼_� Ðlr!Q �<ÊÃº\�¦ áÔE$�×¼�Ð �<Ê
I M:�Ð��H ���_� ü@ÂÒ �<ÊÃº�� ¿º >h_� 9þtA�Û¼_� áÔE$�×¼�Ð

���H >� �8 s�u�\� ú́��̀¦ �â
Äº�� e��6£§
I \V: Probeü< Analyzer_� r�çß��̀¦ 1lxl��o���H �â
Äº

class Analyzer; // ª ́Íá ªÍá¬Íá

class Probe {

friend void sync(Analyzer& a, const Probe& p); // a ¦Ûå p ¬¹ §ÉóכÖí

friend void sync(Probe& p, const Analyzer& a); // p ¦Ûå a ¬¹ §ÉóכÖí

... }

class Analyzer {

friend void sync(Analyzer& a, const Probe& p); // a ¦Ûå p ¬¹ §ÉóכÖí

friend void sync(Probe& p, const Analyzer& a); // p ¦Ûå a ¬¹ §ÉóכÖí

... }

inline void sync(Analyzer& a, const Probe& p) { ... } // ²Æ¦Îá¤Æ ³ÉíªÁ Íò¬Ç

inline void sync(Probe& p, const Analyzer& a) { ... } // ²Æ¦Îá¤Æ ³ÉíªÁ Íò¬Ç
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6� ï <³�8�â« 5�³À
6� ï <³�8�â«ÿ? â��FD9
�̀g�̈·ÿ=Uc"��+ 6� ï

?/�í 9þtA�Û¼(nested class)êøÍ?

I 9þtA�Û¼ �������̀¦ ���Ér 9þtA�Û¼ îß�\� ?/�ír�(��

I ?/�í�)a Dh�Ðî�r X<s�'� +þA\� @/K� 9þtA�Û¼ ��6 x #3�0A\�¦ ]j/BN

→ s�2£§s� èß�ú̧�K�t�t� ·ú§6£§(1013Aá¤ ��A�ÂÒì�r �ï×¼, 781Aá¤,
Õªo��¦ 1014Aá¤ ��A�ÂÒì�r �ï×¼)

I ?/�í 9þtA�Û¼\�¦ ����� 9þtA�Û¼_� Ðlr!Q �<ÊÃº��H ?/�í 9þtA�Û¼

Ì�o�̂\�¦ Òqt$í
�#� ��6 x½+É Ãº e��6£§

I ��¾ú \���� ?/�í 9þtA�Û¼ ������s� public ÂÒì�r\� [þt#Qe���¦, ��6 x
#3�0A ���&ñ
 ���íß���(::)\�¦ ��6 xK���ëß� ��6 x½+É Ãº e��6£§
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6� ï <³�8�â« 5�³À
6� ï <³�8�â«ÿ? â��FD9
�̀g�̈·ÿ=Uc"��+ 6� ï

?/�í 9þtA�Û¼(nested class)ü< �	�_�������àÔ

I �	�_�������àÔ��H #Q�"� 9þtA�Û¼ Ì�o�̂\�¦ ���Ér 9þtA�Û¼_� Ðlr!Q�Ð

��t���H �	כ

I ?/�í 9þtA�Û¼��H 9þtA�Û¼ Ðlr!Q\�¦ Òqt$í
�t� ·ú§�¦, @/��� ?/�í
9þtA�Û¼ �������̀¦ ?/�í���H 9þtA�Û¼\�"fëß� t�%i�&h�Ü¼�Ð

·ú��9t���H ���_� X<s�'� +þA�̀¦ &ñ
_��<Ê
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RTTI - ��
�ßj k�ë5Ñ PLl�'aÌfC Ça��×
PLl�'aÌfC £o>».É ¥o>ñ5Ñ��

6� ï <³�8�â« 5�³À
6� ï <³�8�â«ÿ? â��FD9
�̀g�̈·ÿ=Uc"��+ 6� ï

?/�í 9þtA�Û¼(nested class)\�¦ ��6 x���H s�Ä»

I ���Ér 9þtA�Û¼_� ½̈�&³�̀¦ t�"é¶

I s�2£§ Ø�æ[�t�̀¦ }��6£§
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6� ï <³�8�â« 5�³À
6� ï <³�8�â«ÿ? â��FD9
�̀g�̈·ÿ=Uc"��+ 6� ï

?/�í 9þtA�Û¼(nested class)\�¦ ��6 x ~½ÓZO�

I Queue 9þtA�Û¼ îß�_� Node ½̈�̧�̂ (1013Aá¤ ��A� ÂÒì�r �ï×¼)
I Queue 9þtA�Û¼ îß�_� enqueue �<ÊÃº\�"fëß� Node ½̈�̧�̂��
��6 xH�d�̀¦ SX���� (1014Aá¤ %�6£§ �ï×¼)

I → Queue 9þtA�Û¼ îß�_� Node 9þtA�Û¼ ½̈�&³ (1014Aá¤ ��t�}��
�ï×¼)

I → Queue 9þtA�Û¼ îß�_� enqueue �<ÊÃº ����â
 (1015Aá¤ �ï×¼)
I Òqt$í
��\�¦ 9þtA�Û¼ ������ ��{9�(.h)s� ����� Bj¤è×¼ &ñ
_�
��{9�(.cpp)\� V,��¦�� ô�Ç�����?

Queue::Node::Node(const Item &i) : item(i), next(0) {}
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6� ï <³�8�â« 5�³À
6� ï <³�8�â«ÿ? â��FD9
�̀g�̈·ÿ=Uc"��+ 6� ï

?/�í 9þtA�Û¼(nested class)\� @/ô�Ç ¿º 7áxÀÓ_� ]X���H

1. ?/�í 9þtA�Û¼�� �������)a �©��è�� ?/�í 9þtA�Û¼_� ��6 x #3�0A\�¦
]jô�Ç�<Ê (��6 x #3�0A)

I ?/�í 9þtA�Û¼\� @/ô�Ç ��6 x #3�0A��H ?/�í ½̈�̧�̂ (nested
struct), ?/�í \P����̂ (nested enum)\� @/K�"f�̧ 1lx{9��>�
&h�6 x

2. ?/�í 9þtA�Û¼_� public, protected, private ÂÒì�r�̧ Õª 9þtA�Û¼
Ðlr!Q\� @/ô�Ç ]X���H�̀¦ ]jô�Ç�<Ê (]X���H ]j#Q)
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6� ï <³�8�â« 5�³À
6� ï <³�8�â«ÿ? â��FD9
�̀g�̈·ÿ=Uc"��+ 6� ï

��6 x #3�0A

I ?/�í 9þtA�Û¼ Node�� ?/�íô�Ç 9þtA�Û¼(]j 2 9þtA�Û¼) Queue_�
private ÂÒì�r\� �������)a �â
Äº

I Queue 9þtA�Û¼ Ðlr!Q[þt�Ér Node Ì�o�̂ ��6 x ��0px���, ��¾ú 
[j>�_� ���Ér ÂÒì�r\���� Node 9þtA�Û¼_� �>rF��̧ �̧2£§

I Queue 9þtA�Û¼_� ��Òqt 9þtA�Û¼�̧ Node 9þtA�Û¼\�¦ ��6 x½+É Ãº
\O�6£§

I ?/�í 9þtA�Û¼ Node�� ?/�íô�Ç 9þtA�Û¼(]j 2 9þtA�Û¼) Queue_�
protected ÂÒì�r\� �������)a �â
Äº

I Queue 9þtA�Û¼ Ðlr!Q[þt�Ér Node Ì�o�̂ ��6 x ��0px���, ��¾ú 
[j>�_� ���Ér ÂÒì�r\���� Node 9þtA�Û¼_� �>rF��̧ �̧2£§

I Queue 9þtA�Û¼_� ��Òqt 9þtA�Û¼��H Node 9þtA�Û¼\�¦ ��6 x½+É Ãº
e��6£§
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6� ï <³�8�â« 5�³À
6� ï <³�8�â«ÿ? â��FD9
�̀g�̈·ÿ=Uc"��+ 6� ï

public ÂÒì�r\� �������)a ?/�í 9þtA�Û¼

I ?/�í 9þtA�Û¼ Node�� ?/�íô�Ç 9þtA�Û¼(]j 2 9þtA�Û¼) Queue_�
public ÂÒì�r\� �������)a �â
Äº

I Queue 9þtA�Û¼ Ðlr!Q[þt�Ér Node Ì�o�̂ ��6 x ��0px��¦, ��¾ú 
[j>�_� ���Ér ÂÒì�r\�"f�̧ Node 9þtA�Û¼\�¦ ��6 x½+É Ãº e��6£§

I Queue 9þtA�Û¼_� ��Òqt 9þtA�Û¼�̧ Node 9þtA�Û¼ ��6 x ��0px

class Team { public: class Coach { ... }; ... }

I Queue 9þtA�Û¼_� ��Òqt 9þtA�Û¼�̧ Node 9þtA�Û¼\�¦ ��6 x½+É Ãº
e��6£§ (\V: Team::Coach forhire;)

I publicÜ¼�Ð �������)a ?/�í \P����̂ → �̧¿º jþt Ãº e����H 9þtA�Û¼
�©�Ãº
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6� ï <³�8�â« 5�³À
6� ï <³�8�â«ÿ? â��FD9
�̀g�̈·ÿ=Uc"��+ 6� ï

public \P����̂\�¦ :�xK� ü@ÂÒ [j>�\� 9þtA�Û¼ �©�Ãº ]j/BN

I ��6£§õ� °ú �Ér +þAI�

public: enum { ... }

I 1234 Aá¤_� ³ð 17.1 — Ø�¦§4� +þAd�� t�&ñ
 �©�Ãº[þt

I 1237 Aá¤_� ³ð 17.2 — setf(long, long)�̀¦ 0Aô�Ç ���²ú�
�����[þt

I 1241 Aá¤_� ³ð 17.3 — ³ðï�r �̧&ñ
��[þt

I 1280 Aá¤_� ³ð 17.8 — ��{9� �̧×¼ �©�Ãº[þt

I 1282 Aá¤_� ³ð 17.9 — C++ü< C_� ��{9� \P�l� �̧×¼
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6� ï <³�8�â« 5�³À
6� ï <³�8�â«ÿ? â��FD9
�̀g�̈·ÿ=Uc"��+ 6� ï

]X���H ]j#Q

I ?/�í(�)a) 9þtA�Û¼\� @/K�"f ?/�íô�Ç 9þtA�Û¼�� �8 :£¤Z>�ô�Ç ]X���H
�Ý¶ô�Ç�̀¦ ��t�t���H ·ú§Ü¼ 9, ?/�í 9þtA�Û¼�̧ ?/�íô�Ç 9þtA�Û¼\�
@/K� �8 :£¤Z>�ô�Ç ]X���H �Ý¶ô�Ç�̀¦ ��t�t� ·ú§6£§

I Queue 9þtA�Û¼ Ì�o�̂��H Node Ì�o�̂_� public Ðlr!Q[þt\�
@/K�"fëß� "î
r�&h�Ü¼�Ð ]X���H ��0px

I ÕªA�"f {9�ìøÍ&h�Ü¼�Ð ?/�í 9þtA�Û¼ ���̂��H private %ò
%i�\�
������÷&�¦, ?/�í 9þtA�Û¼_� X<s�'� Ðlr!Q[þt�Ér public Ü¼�Ð ������

I X<s�'� Ðlr!Q��H private Ü¼�Ð ���H {9�ìøÍ&h� �'a'��\� 0AC�÷&��,
?/�í 9þtA�Û¼��H private\� e��Ü¼Ù¼�Ð ��¾ú  [j>��'p �Ðs�t� ·ú§6£§

I 7£¤, Queue 9þtA�Û¼_� Bj¤è×¼[þt�Ér Node Ðlr!Q[þt\� f��]X� ]X���H
��0px�t�ëß�, Queue 9þtA�Û¼\�¦ ��6 x���H Ì�o�̂�� �<ÊÃº[þt�Ér
Node Ðlr!Q[þt\� ]X���H Ô�¦��0px
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�̀g�̈·ÿ=Uc"��+ 6� ï

?/�í 9þtA�Û¼,?/�í ½̈�̧�̂,?/�í \P����̂_� ��6 x #3�0A :£¤
$í


Table: 1017Aá¤_� ³ð 15.1 — ?/�í 9þtA�Û¼, ?/�í ½̈�̧�̂, ?/�í \P����̂_�
��6 x #3�0A :£¤$í


]j 2 9þtA�Û¼\�"f ]j 2 9þtA�Û¼\�"f ]j 2 9þtA�Û¼�ÐÂÒ'� ��¾ú  [j>�\�"f

�������)a �©��è ��6 x #�ÂÒ ��Òqt�)a 9þtA�Û¼\�"f ��6 x #�ÂÒ

��6 x #�ÂÒ

private ÂÒì�r ��0px Ô�¦��0px Ô�¦��0px

protected ÂÒì�r ��0px ��0px Ô�¦��0px

public ÂÒì�r ��0px ��0px 9þtA�Û¼ ]jô�Ç��\�¦

��6 x�#� ��0px
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PLl�'aÌfC £o>».É ¥o>ñ5Ñ��

6� ï <³�8�â« 5�³À
6� ï <³�8�â«ÿ? â��FD9
�̀g�̈·ÿ=Uc"��+ 6� ï

%7�e�¦aÅ@\�"f_� ?/�í

I 9þtA�Û¼ %7�e�¦aÅ@\�"f�̧ ?/�í 9þtA�Û¼_� ��6 xs� ��0px�<Ê →
1018 Aá¤_� queuetp.h

I X<s�'� +þA B�>h ���Ãº Item s� ?/�í 9þtA�Û¼\�"f�̧ ��6 x
��0px�<Ê

I QueueTp<double> dq;��H Node�� double +þA�̀¦ ~ÃÎ��[þts�>�
� 9, Node��H QueueTp<double>::Node +þAÜ¼�Ð &ñ
_�H�d

I QueueTp<char> dq;��H Node�� char +þA�̀¦ ~ÃÎ��[þts�>� � 9,
Node��H QueueTp<char>::Node +þAÜ¼�Ð &ñ
_�H�d

I queuetp.h\�¦ _�Û¼àÔ���H áÔ�ÐÕªÏþ��Ér 1020 Aá¤_�
nested.cpp
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UdgC 5�³À
abort() ¡õ��·
Uc�a �óÞ« h�©U>

UdgC Rc&�f�¤æ̧
UdgC�× [ËcW� ��£� �e�
â«f9c ��·e�
UdgC�+ Ü« L±Þ�+ e��æ 
exception <³�8�â«
UdgC, <³�8�â«, (�×¢4́
O±Ó âºÛÖS UdgC
UdgC ÌÁ�+��/�×

\Vü@êøÍ?

I C++_� \Vü@ %�o�êøÍ áÔ�ÐÕªÏþ��̀¦ "3�:�xÜ¼�Ð ëß�×¼��H :£¤Z>�ô�Ç
�©�S!�\� @/%����H Bj&�m�7£§

I ��6 x½+É Ãº \O���H ��{9��̀¦ \P��9�¦ �����
I ��6 x ��0pxô�Ç Bj�̧o��Ð�� �8 ú́§�Ér �ª�_� Bj�̧o�\�¦ ̈½¹כ�����
I %�o�½+É Ãº \O���H °úכ[þt�̀¦ ëß�±ú� M:
I Õª ü@ áÔ�ÐÕªA� Q�� \V�©�u� 3lw���H ��I�[þt
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UdgC 5�³À
abort() ¡õ��·
Uc�a �óÞ« h�©U>

UdgC Rc&�f�¤æ̧
UdgC�× [ËcW� ��£� �e�
â«f9c ��·e�
UdgC�+ Ü« L±Þ�+ e��æ 
exception <³�8�â«
UdgC, <³�8�â«, (�×¢4́
O±Ó âºÛÖS UdgC
UdgC ÌÁ�+��/�×

\Vü@ ��I�\�¦ #Qb�G>� %�o�½+É �?�����	כ

I abort()  ñØ�¦ (1023 Aá¤)

I \��Q �ï×¼ o���� (1024 Aá¤)
I \Vü@ Bj&�m�7£§ (1027 Aá¤)

I \Vü@�Ð l��:r+þA X<s�'� ��6 x (1027 Aá¤)
I \Vü@�Ð Ì�o�̂ ��6 x (1031 Aá¤)

I {9�ìøÍ Ì�o�̂ (1031 Aá¤)
I exception 9þtA�Û¼ (1047 Aá¤)
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UdgC 5�³À
abort() ¡õ��·
Uc�a �óÞ« h�©U>

UdgC Rc&�f�¤æ̧
UdgC�× [ËcW� ��£� �e�
â«f9c ��·e�
UdgC�+ Ü« L±Þ�+ e��æ 
exception <³�8�â«
UdgC, <³�8�â«, (�×¢4́
O±Ó âºÛÖS UdgC
UdgC ÌÁ�+��/�×

\Vü@��H 1lx{9�ô�Ç ]j#Q ~½Ód���̀¦ ]j/BN�<Ê

I \V\�¦ [þt#Q �̧�oî̈
ç�H 2.0× x × y/(x + y)
I #Q�"� (����{9��Q��H Áºô�Ç@/\�¦ ����?/��H ÂÒ1lx �èÕüw&h� Òqt$í
 -

Inf, inf, INF
I #Q�"� (����{9��Q��H "3�:�xs� ÷&��H áÔ�ÐÕªÏþ� Òqt$í


I þj���_� ~½ÓZO��Ér �̧��H r�Û¼%7�\�"f 1lx{9�ô�Ç ]j#Q ~½Ód��Ü¼�Ð

'��1lx���H �ï×¼ ���$í
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UdgC 5�³À
abort() ¡õ��·
Uc�a �óÞ« h�©U>

UdgC Rc&�f�¤æ̧
UdgC�× [ËcW� ��£� �e�
â«f9c ��·e�
UdgC�+ Ü« L±Þ�+ e��æ 
exception <³�8�â«
UdgC, <³�8�â«, (�×¢4́
O±Ó âºÛÖS UdgC
UdgC ÌÁ�+��/�×

abort()  ñØ�¦

I ô�Ç ���²ú� ������� ���Ér ���²ú� �����_� ÂÒ&ñ
s���� abort()  ñØ�¦

I abort() "é¶+þA�Ér cstdlib\� e��6£§

I ³ðï�r \��Q Û¼àÔaË>(cerr)\� “abnormal program termination”
d��_� Bjr�t�\�¦ Ø�¦§4���¦ Õª ��o�\�"f ���Ð 7áx«Ñ

I î�r%ò
 �̂]j�� �̧ áÔ�ÐÕªÏþ�\� :£¤&ñ
 °ú̀�כ¦ ìøÍ8̈�

I ��{9� !Q(�\�¦ q�Ö�¦ Ãº�̧ e���¦ îß�q�Ö�¦ Ãº�̧ e��6£§

I \V]j – 1023Aá¤

"�×7�e� �§;³¹ [ËcW� m�/�× è«�×Ü«8��b� V�15*�×



Áþ�¢æ¹ ấØ̧
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UdgC 5�³À
abort() ¡õ��·
Uc�a �óÞ« h�©U>

UdgC Rc&�f�¤æ̧
UdgC�× [ËcW� ��£� �e�
â«f9c ��·e�
UdgC�+ Ü« L±Þ�+ e��æ 
exception <³�8�â«
UdgC, <³�8�â«, (�×¢4́
O±Ó âºÛÖS UdgC
UdgC ÌÁ�+��/�×

\��Q �ï×¼ o����

I �<ÊÃº_� o���� °ú̀�כ¦ :�xK� ë�H]j\�¦ ������<Ê

I \V\�¦ [þt#Q ostream 9þtA�Û¼_� get(void) Ðlr!Q��H ��{9� =åQ�̀¦
ëß������ EOF\�¦ o����

I \V]j – 1025Aá¤
I hmean()�̀¦ bool �<ÊÃº�Ð ��r� &ñ
_���¦, ���õ���H double *
B�>h ���Ãº�Ð ~ÃÎ6£§

I �í���'��� �8 ��1lq$í
s� a%~Ü¼Ù¼�Ð �ÃÐ�̧�Ð����H �í���'�\�¦

��6 x�<Ê

I o���� °úכs� ����� ���%i� ���Ãº\�¦ ��6 x½+É Ãº�̧ e��6£§ – C_� math
��s�ÚÔ�Qo�_� errno ���%i� ���Ãº
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UdgC 5�³À
abort() ¡õ��·
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\Vü@ Bj&�m�7£§

I áÔ�ÐÕªÏþ�s� z�́'�����H �̧×�æ\� µ1ÏÒqt���H \Vü@&h���� �©�S!�\�
@/ô�Ç ë�HZO�&h���� 6£x²ú�

1. \Vü@\�¦ µ1ÏÒqtr�v���H ÂÒì�r
2. \Vü@ �½�[þt�Q\�¦ ��6 x�#� \Vü@\�¦ �í�ÃÌ���H ÂÒì�r
3. try-catch �̂¦!3��̀¦ ��6 x���H ÂÒì�r

I �ÃÐ�¦�Ð &ñ
:�x C++��H finally �� \O�Ü¼�� MS Visual C++��H
��t��¦ e��6£§
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è«��dÞ«

6� ï <³�8�â«
UdgC

RTTI - ��
�ßj k�ë5Ñ PLl�'aÌfC Ça��×
PLl�'aÌfC £o>».É ¥o>ñ5Ñ��

UdgC 5�³À
abort() ¡õ��·
Uc�a �óÞ« h�©U>

UdgC Rc&�f�¤æ̧
UdgC�× [ËcW� ��£� �e�
â«f9c ��·e�
UdgC�+ Ü« L±Þ�+ e��æ 
exception <³�8�â«
UdgC, <³�8�â«, (�×¢4́
O±Ó âºÛÖS UdgC
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\Vü@ Bj&�m�7£§ (1028 Aá¤_� áÔ�ÐÕªÏþ�)

I throw v�0>×¼��H \Vü@_� µ1ÏÒqt�̀¦ ����?/ 9, l��:r+þAs��� Ì�o�̂��
+'��\�¦ Ãº e��6£§

I catch v�0>×¼��H \Vü@_� �í�ÃÌ�̀¦ ����?/ 9, +'_� �èF�c ñ\� \Vü@_�
X<s�'� +þAs� ���̧�¦, Õª +'\� �ï×¼ �̂¦!3�s� ��6�§

I try �̂¦!3��Ér \Vü@[þts� µ1ÏÒqt½+É Ãº e����H ���_� �ï×¼ �̂¦!3�Ü¼�Ð,
µ1ÏÒqtô�Ç \Vü@\�¦ %�o��l� 0Aô�Ç ��� s��©�_� catch �̂¦!3�[þts�
+'��2£§

I \Vü@ µ1ÏÒqt�Ér Õª �<ÊÃº z�́'���̀¦ 7áx«Ñr�v�t�ëß�,  ñØ�¦ô�Ç �<ÊÃº��
��m��� K�{©� \Vü@\�¦ %�o����H try-catch �̂¦!3��̀¦ ����� ���©�
þj��H\�  ñØ�¦ô�Ç �<ÊÃº�Ð ]j#Q\�¦ �Å��̂�

I \Vü@ µ1ÏÒqt r� try �̂¦!3�s� \O����� {9�u����H X<s�'� +þAs� \O�Ü¼���

abort() �<ÊÃº  ñØ�¦
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\Vü@�Ð Ì�o�̂ ��6 x�l�

I {9�ìøÍ&h�Ü¼�Ð \Vü@\�¦ µ1ÏÒqtr�v���H �<ÊÃº��H Ì�o�̂\�¦ µ1ÏÒqtr�(�� — "f�Ð
���Ér \Vü@ X<s�'� +þAÜ¼�Ð ���Ér �<ÊÃº�� \Vü@ �©�S!�õ� ½̈Z>�

I \Vü@�� ~��|9� bad_hmean Ì�o�̂(1031 Aá¤ ��A� ÂÒì�r)\� @/ô�Ç ��6 x \V

if (a==-b) throw bad_hmean(a,b);

I \Vü@ t�&ñ
 (exception specification) Ü¼�Ð �<ÊÃº &ñ
_�\�¦ ô�Ç&ñ
t�6£§

double hmean(double a, double b) throw (bad_hmean);
double hmean(double a, double b) throw (bad_hmean)
{
}
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\Vü@ t�&ñ


I \Vü@ t�&ñ
�Ér �<ÊÃº�� µ1ÏÒqtr�v���H \Vü@_� 7áxÀÓ\�¦ (����{9��Q\�>�

·ú��9º¡§
I ���Ér X<s�'� +þA_� \Vü@\�¦ ���²ú����� abort() �<ÊÃº  ñØ�¦

I \Vü@ t�&ñ
_� ��6 x�Ér Õª �<ÊÃº\�¦ {9���H ��|ÃÐ\�>� Õª �<ÊÃº�� \Vü@\�¦

���²ú�ô�Ç����H ��z�́�̀¦ ·ú��9º¡§
I Õª ��|ÃÐs� try-catch �̂¦!3��̀¦ ]j/BN½+É Ãº e��6£§�̀¦ ·ú�>� �<Ê

I #��Q \Vü@[þt\� @/ô�Ç \Vü@ t�&ñ
 (exception specification)
double multi_err(double z) throw (const char*, double);

I \Vü@ t�&ñ
\� q�#Qe����H F�c ñ\�¦ ��6 x���� Õª �<ÊÃº�� \Vü@\�¦

µ1ÏÒqtr�v�t� ·ú§��H����H _�p�

double simple(double z) throw ();
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\Vü@ t�&ñ


I ���_� try �̂¦!3�\�"f ¿º >h_� \Vü@\�¦ °ú s� ~ÃÎ�̀¦ Ãº e��6£§

try {

...

} catch (bad_hmean& bh) { // hmean ³ÉíªÁ

...

} catch (bad_gmean& bg) { // gmean ³ÉíªÁ

...

}

I 1034Aá¤�̀¦ �Ð���, bad_hmean õ� bad_gmean s� ���Ér ~½Ód��Ü¼�Ð \Vü@

Bjr�t�\�¦ �ÐÍÇr

I 1035Aá¤�̀¦ �Ð���, main() �<ÊÃº�� bad_hmean õ� bad_gmean �̀¦ ���Ér

~½Ód��Ü¼�Ð %�o��<Ê
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Û¼×þ� Û�¦l�

I \Vü@��  ñØ�¦�)a �<ÊÃº\�"f µ1ÏÒqtK��̧ Õª �<ÊÃº\� try-catch
�̂¦!3�s� \O������, Õª �̂¦!3��̀¦ ��t��¦ e��Ü¼���"f  ñØ�¦ &ñ
�Ð\�¦
$��©����H Û¼×þ�_� �'a&h�\�"f ���©� ����î�r  ñØ�¦ô�Ç �<ÊÃº\�>�

]j#Q�� ���²ú�H�d
I Û¼×þ�\� Áú¢#�e����H  ñØ�¦ &ñ
�Ð\�¦ Û�¦#Q�����"f s��Qô�Ç �ÃÐÒ�o

���\O��̀¦ Ãº'���<Ê (Java\���� e.printStackTrace �� s��Qô�Ç
Û¼×þ� Û�¦l�_� ?/6 x�̀¦ �Ð#�º¡§)

I 1038Aá¤ ÕªaË> 15.3\� ú̧� ��ü<e��6£§
I ~��t����"f t�%i� ���Ãº[þt�Ér ÕªA��̧ ]j@/�Ð ��õ�K� º¡§ →
Õª�Q�� þj����̀¦ ��K� \Vü@ îß����$í
�̀¦ SX��ÐK��� �<Ê(EC++
�½Ó3lq 29, MEC++ �½Ó3lq 9–15)
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�<ÊÃº��H \Vü@\�¦ ~ÃÎ��"f %�o���¦ ��r� ~��t�����, Õªzª�
~��|9� Ãº e��6£§

I ~ÃÎ��"f %�o���¦ ��r� ~��f��

catch (bad_hmean& bh) {

bh.mesg();

std::cout << "means() ¬¹ª¸ Éî³Ïñ¤´!";

throw; // ¤ ª́È ¤ÍáÝí

}

I Áºr���¦ Õªzª� ~��f�� → ����"f éß�í�Hy� Õª �<ÊÃº_� \Vü@ ú́��¦ Õª �<ÊÃº��
 ñØ�¦���H �<ÊÃº_� �̧��H \Vü@�̧ t�&ñ
K��� �<Ê (ÕªXO�t� ·ú§�̀¦ �â
Äº, 1059
Aá¤_� l�@/�t� ·ú§�Ér \Vü@\� 5Åq�<Ê)

double means(double a, double b) throw (bad_hmean, bad_gmean)

{ ... }
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\Vü@_� Õª µ1Ú_� l�0px

I ìøÍ4�¤�1pws�, \Vü@��H try-catch �̂¦!3�s� e����H þj�í_� �<ÊÃº��t�
z�́'���̀¦ >�5Åq �̀��̂�

I \Vü@��H �ÃÐ�̧�Ð ~ÃÎ��H >� "é¶gË:e�� (MEC++ �½Ó3lq 13)
I 1044 Aá¤_� �ï×¼ → oops\�¦ t�%i� ���Ãºs�Ù¼�Ð s�p� �>rF��t�
·ú§6£§. ����"f "é¶gË:&h�Ü¼�Ð 4�¤���:r�̀¦ ëß�[þt#Q"f ±ú�o���H X<,
ëß�{9� Õª��� °úכÜ¼�Ð ~ÃÎÜ¼��� ���²DG ¿º ��� 4�¤��÷&��H �.��e	כ

I \O�H�Û¼h�As� ��0px�Ù¼�Ð ��Òqt 9þtA�Û¼_� X<s�'��� Ðlr!Q

�<ÊÃº\� ]X���H ��0px�<Ê

I \Vü@ 9þtA�Û¼ ��Òqt í�H"f_� ìøÍ@/�Ð catch �̂¦!3��̀¦ Z�~����
\Vü@�� ]j@/�Ð ú̧�jËµ. ÕªXO�t� ·ú§Ü¼��� l��í 9þtA�Û¼�� �� ú̧�6£§
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\Vü@_� Õª µ1Ú_� l�0px

I #Q�"� \Vü@���̧ �í�ÃÌ½+É Ãº \O��̀¦��?
I ��6 x���� #Q�"� \Vü@ X<s�'� +þA�̀¦ l�@/���Ht� �̧\�¦ M:
I ?/6 x�̀¦ &ñ
SX�y� �̧ØÔ��H ���Ér �<ÊÃº\�¦  ñØ�¦���H �<ÊÃº\�¦ ���$í
½+É

M:
I → catch (...) { §Ïò¦Ïò§Öá¤Ûå } ��6 x (switch _� default
ë�Hõ� q�5pw)

I ìøÍ4�¤������, �ÃÐ�̧ @/��� Ì�o�̂\�¦ �í�ÃÌô�Ç����� l��í 9þtA�Û¼
ÂÒì�rëß� z��Ü¼Ù¼�Ð �ÃÐ�̧�Ð K��� �<Ê
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exception 9þtA�Û¼

I \Vü@_� ÅÒ 3lq&h� — \��Q %�o�\�¦ áÔ�ÐÕªÏþ� [O�>� ���̂\�

ìøÍ%ò
�#�, \Vü@ r�Û¼%7��̀¦ :�xK� \��Q %�o��� Ö6x:�x$í
 e���¦
çß�¼#�K�f��

I exception K��8 ��{9�\� exception 9þtA�Û¼�� &ñ
_�÷&#Q
e��6£§

I const char * what() s�����H ���©� Bj¤è×¼�� &ñ
_�÷&#Q
e��6£§

I Õª ü@\��̧ ú́§�Ér \Vü@ X<s�'� +þA�̀¦ &ñ
_��<Ê, (bad_exception,
1px)

I stdexcept K��8 ��{9�\� logic_error 9þtA�Û¼ü<
runtime_error 9þtA�Û¼�� &ñ
_�÷&#Q e��6£§
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logic error J�x9�o�

I áÔ�ÐÕªA�bç
s� Ãº&ñ
|̈c #�t��� e��6£§

I domain_error 9þtA�Û¼ → &ñ
_�÷&t� ·ú§�Ér &ñ
_�%i� (log, sqrt,
arcsin 1px)

I invalid_argument 9þtA�Û¼ → l�@/�t� ·ú§��H °úכs� �<ÊÃº\�
���²ú�÷&%3��̀¦ M:

I length_error 9þtA�Û¼ → "é¶���H Ó�o����̀¦ 2[½+Éëß��pu Ø�æì�rô�Ç
/BNçß��̀¦ ��6 x½+É Ãº \O��̀¦ M: (string _� append())

I out_of_bounds 9þtA�Û¼ → �����odç
 \��Q (operator[]())
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runtime error J�x9�o�

I áÔ�ÐÕªA�bç
 Ãº&ñ
 ×�æ\��̧ ���̀¦ Ãº e��Ü¼��, ¢-a$í
�)a
áÔ�ÐÕªÏþ�Ü¼�Ð�̧ x�½+É Ãº \O���H �4HêøÍô�Ç ë�H]j{9� Ãº e��6£§

I range_error 9þtA�Û¼ → �<ÊÃº_� &h�]X�ô�Ç u�%i��̀¦ #Á	#Q±ú� M:
I overflow_error 9þtA�Û¼ → ÂÒ1lx �èÃº&h� >�íß�\�"f
(��ÉÓ'��� ����?/��H þj�¦ ß¼l��Ð�� �8 	�H Ãº�� >�íß�|̈c M:

I underflow_error 9þtA�Û¼ → ÂÒ1lx �èÃº&h� >�íß�\�"f 0�Ð��
ß¼�¦ (��ÉÓ'��� ����?/��H þj�è ß¼l��Ð�� �8 ����Ér Ãº��

>�íß�|̈c M:
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UdgC, <³�8�â«, (�×¢4́
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%�o� \V

try { ... }
catch (out_of_bounds & oe)
{ ... } // out_of_bounds ¬¹¦¸ ÉÞכ¼²

catch (logic_error & oe)
{ ... } // £ §́ ̧È logic_error ¬¹¦¸ ²µ§Ýå¦È ÉÞכ¼²

catch (exception & oe)
{ ... } // runtime_error, exception ¡ÊÞ¹¤כÛå ÉÞכ¼²
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bad alloc \Vü@ü< new

I new\�¦ ��6 x½+É M: {9�#Q����H Bj�̧o� ½+É{©� ë�H]j\�¦ K�������H
¿º��t� ~½ÓZO� (1051Aá¤ newexcp.cpp)

I V,� �í���'�\�¦ o����
I bad alloc \Vü@\�¦ µ1ÏÒqt (#include <new>)

I what() Bj¤è×¼�� &h�]X�ô�Ç ë�H��\P��̀¦ o�����<Ê
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\Vü@, 9þtA�Û¼, �©�5Åq

I 1053Aá¤_� sales.h
I ���_� \Vü@ 9þtA�Û¼\�¦ ���Ér 9þtA�Û¼�ÐÂÒ'� ��Òqtr�~�́ Ãº
e��6£§

I class bad_index : public std::logic_error

I 9þtA�Û¼ &ñ
_� îß�\� \Vü@ 9þtA�Û¼ �������̀¦ ?/�ír�&� \Vü@[þt�̀¦
9þtA�Û¼ îß�\� #î
½+Ër�~�́ Ãº e��6£§

I class Sales ?/ÂÒ_� class bad_index

I ?/�í�)a ������[þt�Ér �©�5Åq|̈c Ãº e��Ü¼ 9, Õª[þt �����s� l��í
9þtA�Û¼ %i�½+É�̀¦ �<Ê

I class nbad_index : public Sales::bad_index
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sales.h_� \Vü@ t�&ñ


I virtual double operator[](int i)
const throw (std::logic_error) // Sales ¨ ̧Íá
virtual double operator[](int i)
const throw (std::logic_error) // LabeledSales ¨ ̧Íá

I std::logic_error\� bad_index +þAõ� nbad_index +þA Ñüt��
B�u�H�d → l��í 9þtA�Û¼\�¦ ~��������¦ ��������¦ ��Òqt 9þtA�Û¼\�¦ ~��|9�
Ãº e��6£§

I ��Òqt Bj¤è×¼��H l��í Bj¤è×¼ü< 1lx{9�ô�Ç \Vü@ t�&ñ
�̀¦ ��t����� l��í

Bj¤è×¼\�"f ��6 x�)a X<s�'� +þAÜ¼�ÐÂÒ'� ��Òqt�)a X<s�'� +þAs�#Q��

�Ù¼�Ð, "é¶gË:&h�Ü¼�Ð Sales !Q����Ér bad_index\�¦ ��6 x��¦
LabeledSales !Q����Ér nbad_index +þA�̀¦ ��6 x½+É Ãº e��#Q�� �<Ê
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ú̧�3lw�)a \Vü@

I µ1ÏÒqtô�Ç \Vü@��H \Vü@ t�&ñ
�� o�Û¼àÔ_� X<s�'� +þA[þt ×�æ

���ü< {9�u�K��� �<Ê

I {9�u��t� ·ú§Ü¼��� l�@/�t� ·ú§�Ér \Vü@(unexpected
exception)�Ð çß�ÅÒ÷&�¦, áÔ�ÐÕªÏþ� z�́'��s� ×�æt�

I \Vü@�� �í�ÃÌ÷&t� (caught) ·ú§Ü¼��� �í�ÃÌ÷&t� ·ú§�Ér
\Vü@(uncaught exception)�Ð çß�ÅÒ÷&�¦, áÔ�ÐÕªÏþ� z�́'��s�
×�æt�
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�í�ÃÌ÷&t� ·ú§�Ér \Vü@

I l��:r&h�Ü¼�Ð exception K��8 ��{9� ?/_� terminate() �<ÊÃº\�¦
 ñØ�¦ → abort() �<ÊÃº\�¦  ñØ�¦

I terminate() �<ÊÃº_� '��1lx�̀¦ ��Ë̈�9���...
typedef void (*terminate_handler)();

terminate_handler set_terminate(terminate_handler f) throw();

void terminate();

I set_terminate
I �<ÊÃº �í���'�
I ���²ú� ����� \O��¦ void�� o���� +þA��� �<ÊÃº �í���'�\�¦ ���²ú�
������Ð ~ÃÎ6£§ (Dh�Ð 1px2�¤½+É �<ÊÃº �í���'�)

I ���²ú� ����� \O��¦ void�� o���� +þA��� �<ÊÃº �í���'�\�¦ ìøÍ8̈��<Ê
(s����\� 1px2�¤�)a �<ÊÃº �í���'�)
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�í�ÃÌ÷&t� ·ú§�Ér \Vü@

�©�I� Bjr�t� Ø�¦§4���¦ exit code 5�Ð 7áx«Ñ (exit(5))��9���...
1. K��8 ��{9� ������

#include <exception>

using namespace std;

2. \Vü@ %�o� �<ÊÃº &ñ
_�

void myQuit()

{

cout << " ÉÞ¤¿Èכ¼² ¬Éã¬Ûá ¬»¬¿¡´ ¨ÉåªÊò³ ¬́º ²Æ¦¼¡Æ¦Êí ÖòÈ";

exit(5);

}

3. \Vü@ %�o� �<ÊÃº 1px2�¤

set_terminate(myQuit);
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è«��dÞ«

6� ï <³�8�â«
UdgC

RTTI - ��
�ßj k�ë5Ñ PLl�'aÌfC Ça��×
PLl�'aÌfC £o>».É ¥o>ñ5Ñ��

UdgC 5�³À
abort() ¡õ��·
Uc�a �óÞ« h�©U>

UdgC Rc&�f�¤æ̧
UdgC�× [ËcW� ��£� �e�
â«f9c ��·e�
UdgC�+ Ü« L±Þ�+ e��æ 
exception <³�8�â«
UdgC, <³�8�â«, (�×¢4́
O±Ó âºÛÖS UdgC
UdgC ÌÁ�+��/�×

l�@/�t� ·ú§�Ér \Vü@

I �<ÊÃº A�� :£¤&ñ
 Ì�o�̂ C \Vü@\�¦ µ1ÏÒqtr�v���H �<ÊÃº B\�¦
�í�<Êô�Ç�����, B ÷�rëß� ��m��� A_� \Vü@ t�&ñ
\��̧ C��
[þt#Q���� �<Ê

I l��:r&h�Ü¼�Ð exception K��8 ��{9� ?/_� unexpected() �<ÊÃº\�¦
 ñØ�¦ → terminate() �<ÊÃº\�¦  ñØ�¦ → abort() �<ÊÃº\�¦  ñØ�¦

I unexpected() �<ÊÃº_� '��1lx�̀¦ ��Ë̈�9��� set_unexpected
�<ÊÃº ��6 x

typedef void (*unexpected_handler)();

unexpected_handler set_unexpected(unexpected_handler f) throw();

void unexpected();
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unexpected handler �<ÊÃº_� ���×þ� ���½Ó

1. terminate() (n�e�¦àÔ '��1lx), abort() ¢̧��H exit()  ñØ�¦�#�
áÔ�ÐÕªÏþ� 7áx«Ñ

2. \Vü@ µ1ÏÒqt — unexpected_handler @/�̂ �<ÊÃº��
µ1ÏÒqtr�v���H \Vü@ü< l�@/�t� ·ú§�Ér \Vü@\�¦ µ1ÏÒqtr���� Õª
�<ÊÃº_� �̧o�t�V,� \Vü@ t�&ñ
\� ���� ��ØÔ>� '��1lx�<Ê

I Dh�Ð µ1ÏÒqtô�Ç \Vü@�� �̧o�t�V,� \Vü@ t�&ñ
õ� {9�u�����,
Õª��\	כ ú́���H catch �̂¦!3��̀¦ ¹1Ô��"f ���'��

I Dh�Ð µ1ÏÒqtô�Ç \Vü@�� �̧o�t�V,� \Vü@ t�&ñ
õ� Ô�¦{9�u�
I std::bad_exceptions� �̧o�t�V,� \Vü@ t�&ñ
\� [þt#Q e��Ü¼���,
Õª {9�u��t� ·ú§��H \Vü@��H std::exception�Ð @/�̂H�d

I std::bad_exceptions� �̧o�t�V,� \Vü@ t�&ñ
\� [þt#Q e��t�

·ú§Ü¼���, terminate()  ñØ�¦
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�̧��H \Vü@\�¦ �í�ÃÌ��¦ z�·�����

#include <exception>
using namespace std;
void myUnexpected() {
throw std::bad_exception(); /* or throw; */

}
set_unexpected(myUnexpected);
double Argh(double, double)
throw(out_of_bounds,bad_exception);
...
try { x=Argh(a,b); }
catch (out_of_bounds & ex) { ... }
catch (bad_exception & ex) { ... }
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\Vü@ ÅÒ_����½Ó

I \Vü@\�¦ ��6 x���� áÔ�ÐÕªÏþ� ß¼l��� &�t��¦ z�́'�� 5Åq�̧��

b��#Qf��

I \Vü@ t�&ñ
�Ér %7�e�¦aÅ@õ� #QÖ�¦o�t� ·ú§6£§ — %7�e�¦aÅ@ �<ÊÃº[þt�Ér

:£¤Ãº�o\� ���� ���Ér 7áxÀÓ_� \Vü@\�¦ µ1ÏÒqtr�(��

I 1lx&h� Bj�̧o� ½+É{©�õ��̧ îß�ú́�6£§ — �í���'�\� _�ô�Ç 1lx&h�
Bj�̧o� ½+É{©�_� �â
Äº ��õ���  ñØ�¦s� îß�H�d

I \Vü@ îß�\�"f ��r� Bj�̧o� K�]j\�¦ �<Ê
I auto_ptr %7�e�¦aÅ@ ��6 x (1106Aá¤)
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RTTI�+  ấ�\�
RTTI�+ �â ¼ÇÐ '�×ÐÏ�

RTTI_� 3lq&h�

I Runtime Type Identification

I áÔ�ÐÕªÏþ�s� z�́'�� �̧×�æ Ì�o�̂[þt_� X<s�'� +þA�̀¦ d��Z>����H

³ðï�r&h���� Bj&�m�7£§�̀¦ ]j/BN

I ���©��<ÊÃº\�¦��t��¦e����H9þtA�Û¼[þt\�@/K�"fëß���6 x��0px�<Ê

I Java_� �â
Äº, java.lang.Class, java.lang.reflect.*
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RTTI�� ¹ô�Çכ��9 �â
Äº

I s���� �â
Äº X<s�'� +þA�̀¦ #Qb�G>� ·ú� Ãº e����?
I \O�H�Û¼h�A÷&%3��̀¦ �â
Äº
I :£¤&ñ
 l��í 9þtA�Û¼ x9�\� #��Q ��Òqt 9þtA�Û¼�� e���̀¦ M:

(Command Pattern), #Q�"� ÅÒ#Q��� &ñ
�Ð\� ���� Ì�o�̂\�¦
ëß�[þt�¦ Õª Ì�o�̂\�¦ l��í 9þtA�Û¼ �í���'��� �ÃÐ�̧�Ð V,��¦ ìøÍ8̈�

(Abstract Factory Pattern)

I X<s�'� +þA�̀¦ ·ú����� ½+É �â
Äº
I ��Òqt Ì�o�̂�� �©�5Åq÷&t� ·ú§�Ér Bj¤è×¼\�¦ ��t���H �â
Äº
I n�!Qç̂
 3lq&h�
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RTTI\�¦ t�"é¶���H [j ��t� ¹�èכ

I dynamic cast ���íß��� - l��í 9þtA�Û¼ +þA �í���'��ÐÂÒ'� ��Òqt
9þtA�Û¼ +þA �í���'� Òqt$í
�̀¦ r��̧K� 4�§

I typeid ���íß��� - #Q�"� Ì�o�̂_� &ñ
SX�ô�Ç X<s�'� +þA�̀¦ d��Z>����H
���_� °ú̀�כ¦ ìøÍ8̈�

I type info ½̈�̧�̂ - #Q�"� :£¤Z>�ô�Ç X<s�'� +þA\� @/ô�Ç &ñ
�Ð\�¦
$��©�
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I type info ½̈�̧�̂ - #Q�"� :£¤Z>�ô�Ç X<s�'� +þA\� @/ô�Ç &ñ
�Ð\�¦
$��©�
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RTTI�+  ấ�\�
RTTI�+ �â ¼ÇÐ '�×ÐÏ�

RTTI\�¦ t�"é¶���H [j ��t� ¹�èכ

I dynamic cast ���íß��� - l��í 9þtA�Û¼ +þA �í���'��ÐÂÒ'� ��Òqt
9þtA�Û¼ +þA �í���'� Òqt$í
�̀¦ r��̧K� 4�§

I typeid ���íß��� - #Q�"� Ì�o�̂_� &ñ
SX�ô�Ç X<s�'� +þA�̀¦ d��Z>����H
���_� °ú̀�כ¦ ìøÍ8̈�

I type info ½̈�̧�̂ - #Q�"� :£¤Z>�ô�Ç X<s�'� +þA\� @/ô�Ç &ñ
�Ð\�¦
$��©�
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dynamic cast ���íß���

I Ì�o�̂+þA�̀¦·ú��9ï�r��l��Ð����H:£¤&ñ
+þA_��í���'�\�¦îß�����>�

@/{9�½+É Ãº e����Ht� ·ú��9º¡§ (��î�rH�Û¼h�A ��0px #�ÂÒ\�¦ ·ú��9º¡§)

class A {}; class B : public A {};
class C : public B {};

A* pa = new A; A* pb = new B; A* pc = new C;

C* p1 = (C*) pc; // ¬ÉáÍá³Éí
C* p2 = (C*) pb; // ¬ÉáÍá³ ́È ¬Éã¬Ûí

B* p3 = (C*) pc; // ¬ÉáÍá³Éí
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dynamic cast ���íß���

I X<s�'� +þA ���8̈�s� îß����ô�Çt� Óüt#Q4�§Ü¼�Ð+� :£¤&ñ
 Bj¤è×¼\�¦
 ñØ�¦ ��0pxô�Çt� ·ú���ÍÇr

I B *pb = dynamic_cast<B *>(pa)

I îß�����>� ���8̈�÷&��� ÅÒ�è\�¦ ìøÍ8̈�, ��m���� V,� �í���'���� 0�̀¦
ìøÍ8̈�

I îß����ô�Ç ���8̈��Ér \O�H�Û¼h�A�̀¦ _�p� — *pa�� *pb Ì�o�̂
9þtA�Û¼ü< °ú �Ér 9þtA�Û¼���� ��Òqt 9þtA�Û¼ Ì�o�̂

I 1069Aá¤ rtti1.cpp
I if (ps=dynamic_cast<Superb *>(pg)) ps->say();
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dynamic cast ���íß���

I �ÃÐ�̧ü< �<Êa� ��6 x½+É M:��H V,� �í���'�\� K�{©����H �ÃÐ�̧��

\O�Ü¼Ù¼�Ð bad_cast \Vü@(#include <typeinfo>)\�¦ µ1ÏÒqt

#include <typeinfo>
...
try
{

Superb & rs = dynamic_cast<Superb &>(rg);
}
catch (bad_cast & e) { ... }
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typeid ���íß���ü< type info 9þtA�Û¼

I typeid ���íß����Ð ¿º Ì�o�̂_� X<s�'� +þAs� °ú �Ért� ���&ñ
 —
9þtA�Û¼_�s�2£§s���Ì�o�̂�Ð î̈
��÷&��Hd���̀¦���²ú�������Ð~ÃÎ6£§

I typeid(Magnificient) == typeid(*pg)
I ú́�Ü¼��� true, d�¦o���� false, pg�� V,� �í���'�s���� bad_typeid
\Vü@(#include <typeinfo>) µ1ÏÒqt

I Ì�o�̂ 9þtA�Û¼ s�2£§ Ø�¦§4� — cout << typeid(*pg).name();

I dynamic_castü< ���©� �<ÊÃº�� %�o��t� 3lw���H �©�S!��̀¦
0AK� ��6 x�<Ê
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RTTI_� ë�H]j&h�

I RTTI��H Java�� ���Ér ���#Q\� q�K� p����ô�Ç l�0px
I http://www.rcs.hu/Articles/RTTI_Part1.htm

I q�óøÍ&h���� ��|ÃÐ[þt�Ér áÔ�ÐÕªÏþ�_� ò́Ö�¦�̀¦ b��#Qä¼o��¦, ú̧�3lw�)a
áÔ�ÐÕªA�bç
 _þv�'a�̀¦ �íA�ô�Ç���¦ ÅÒ�©��<Ê

I ��0pxô�Ç �̧��H 9þtA�Û¼\�¦ "î
r�&h�Ü¼�Ð q��§���H ��Ér	כ

q�ò́Ö�¦&h�s� 9 Ì�o�̂t��¾Ó&h�s� ��_�� (1077Aá¤)

I typeid �Ð����H dynamic_castü< ���©� �<ÊÃº, Õª�Ð����H ���©�
�<ÊÃºü< Ì�o�̂ t��¾Ó [O�>��Ð K����½+É Ãº e����Ht� �¦���K��� �<Ê
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X<s�'� +þA ���8̈� ���íß���êøÍ?

I õ���_� C++\�"f X<s�'� +þA ���8̈�_� îß����$í
�̀¦ >h���ô�Ç �.	כ
���Ò�o�l��̧ /'¹¡§

I dynamic_cast — îß����ô�Ç \O�H�Û¼h�Aëß� )�6 x (s�p� �Ð��¤6£§)

I const_cast — const ¢̧��H volatile�Ð ¢̧��H Õª ìøÍ@/�Ð ���8̈�

I static_cast — \O�H�Û¼àÔü< ��î�rH�Û¼àÔ, l��:r +þA_� Ãºu�
���8̈�

I reinterpret_cast — 0A+«>ô�Ç X<s�'� +þA ���8̈�
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C��H X<s�'� +þA ���8̈�s� Ö¼��H�<Ê - ��A� [j >h �� )�6 xH�d

I ÅÒ�è\�¦ ë�H��\P��Ð ���8̈� — char * pch = (char *) (&d);

I ÅÒ�è\�¦ ë�H���Ð ���8̈� — char ch = char (&d); (C++\����
)�6 x÷&t� ·ú§6£§)

I ÅÒ�è\�¦ �í���'��Ð ���8̈� — Junk * pj = (Junk *) (&d);
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const cast

I const ¢̧��H volatile�Ð ¢̧��H Õª ìøÍ@/�Ð ���8̈�
I const�Ð �������)a �í���'�\�¦ ����â
�t�, Õª ���Ãº ���̂_� const\�¦
\O�E�t���H 3lw�<Ê

#include <typeinfo>

High bar;

const High * pbar = &bar;

High *pb = const_cast<High *>(pbar); // const¦Ûå ¬Íï¬Êí (O)

const Low *pl = const_cast<const Low *>(pbar); // High¦Ûå Low ¦¼ (X)
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static cast

I \O�H�Û¼àÔü< ��î�rH�Û¼àÔ, l��:r +þA_� Ãºu� ���8̈�

#include <typeinfo>

High bar;

Low blow;

High * pb = static_cast<High *> (&blow); // ¬Íî°µªÆ±Æ

Low * pl = static_cast<Low *> (&bar); // ¤ ¬́Öá°µªÆ±Æ

Pond * pmer = static_cast<Pond *> (&blow); // §Á³À

I double�̀¦ int�Ð, float\�¦ longÜ¼�Ð ���8̈� ��0px
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reinterpret cast

I 0A+«>ô�Ç X<s�'� +þA ���8̈�

struct dat {short a; short b;};

long value = 0xAABB1234;

dat * pd = reinterpret_cast<dat *>(&value);

cout << pd-> a; // כ ¬̧Ûí 2 ¨ ¬́È±Æ Öå¦ÏÞכ

I s�d��$í
s� \O�6£§. 0A_� �â
Äº Big Endian/Little Endian\� ����
��ØÔ>� ���1lx�<Ê

I �í���'� +þA�̀¦ �Ð�� ����Ér &ñ
Ãº+þA ¢̧��H ÂÒ1lx�èÃº&h� +þAÜ¼�Ð

���8̈� Ô�¦��0px

I �<ÊÃº �í���'�\�¦ X<s�'� �í���'�, ¢̧��H Õª ìøÍ@/�Ð ��Ë̈t� 3lw�<Ê
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