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1 C++ ³ðï�r string 9þtA�Û¼

2 auto ptr %7�e�¦aÅ@

3 ³ðï�r %7�e�¦aÅ@ ��s�ÚÔ�Qo� (STL)

4 {9�ìøÍ�o áÔ�ÐÕªA�bç


5 �<ÊÃº Ì�o�̂ (functor)

6 ·ú��¦o�7£§

7 l��� ��s�ÚÔ�Qo�
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string <³�8�â«
string <³�8�â« ����]�
%K���á~
 ¼ÇÐá��
string <³�8�â«�� Vכ��»�ÐM� Ü« L±Þ�+ e��æ 
Traits ÿ? Allocator

string 9þtA�Û¼_� Òqt$í
��[þt (ctor)

Òqt$í
����H ctor, ��õ�����H dtor

1088Aá¤ ³ð 16.1, �8 ��[jô�Ç ?/6 x�Ér 1349Aá¤ ÂÒ2�¤ F

string�Ér %7�e�¦aÅ@ :£¤Ãº�o��� basic_string<char>\� @/ô�Ç
typedef

size_type +þA�Ér string K��8\� &ñ
_�÷&#Q e����H r�Û¼%7�����
���Ér &ñ
Ãº+þA

string::npos ��H ë�H��\P�_� þj@/ U�́s� (�����̧ 79Aá¤_�
climits _� INT_MAX ü< 1lx{9�)
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C++ Ø̧)K� string <³�8�â«

auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

string <³�8�â«
string <³�8�â« ����]�
%K���á~
 ¼ÇÐá��
string <³�8�â«�� Vכ��»�ÐM� Ü« L±Þ�+ e��æ 
Traits ÿ? Allocator

string 9þtA�Û¼_� Òqt$í
��[þt (ctor)

1 C Û¼��{9�_� ë�H��\P�

2 >hÃºü< ë�H��

3 string 4�¤�� Òqt$í
��

4 n�e�¦àÔ Òqt$í
��

5 C Û¼��{9�_� ë�H��\P�õ� &ñ
Ãº — &ñ
Ãº�� ë�H��\P� U�́s��Ð��

&��̧ >�5Åq 4�¤��

6 %7�e�¦aÅ@ X<s�'�+þA B�>h ���Ãº
template<class Iter> string(Iter begin, Iter end);

string_� �̧!Q�Ðç̀
�)a [] ���íß���_� ÅÒ�è��H B�>h ���Ãº�Ð ��6 x
��0px (1092Aá¤)
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string 9þtA�Û¼_� l�0px[þt (1091Aá¤)

“+=” �̧!Q�Ðç̀


C Û¼��{9� ë�H��\P� @/{9�
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C Û¼��{9� ë�H��\P� {9�§4�

C Û¼��{9� ë�H��\P�

char info[100];
cin >> info; // ³Éá ¤Éá¬¸ ¬Ýæ¬Ûí

cin.getline(info,100); // ³Éá ³Êò¬Ûå ¬Ýæ¤¿, \n ¬Ûá ¨ ¦̧Ýí

cin.get(info,100); // ³Éá ³Êò¬Ûå ¬Ýæ¤¿, \n ¬Ûá £Éí¡º£Ñø¬Ûí

cin >> info;��H ostream 9þtA�Û¼ Bj¤è×¼ —
cin.operator>>(info);
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string {9�§4�

string Ì�o�̂_� �â
Äº

string stuff;
cin >> stuff; // ³Éá ¤Éá¬¸ ¬Ýæ¬Ûí

getline(cin, stuff); // ³Éá ³Êò¬Ûå ¬Ýæ¤¿, \n ¬Ûá ¨ ¦̧Ýí

��1lx ß¼l� �̧]X� l�0px

cin >> stuff;��H {9�ìøÍ �<ÊÃº — operator>>(cin,stuff);

"�×7�e� �§;³¹ [ËcW� m�/�× è«�×Ü«8��b� V�16*�×



Áþ�¢æ¹ ấØ̧
C++ Ø̧)K� string <³�8�â«

auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

string <³�8�â«
string <³�8�â« ����]�
%K���á~
 ¼ÇÐá��
string <³�8�â«�� Vכ��»�ÐM� Ü« L±Þ�+ e��æ 
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string {9�§4��̀¦ 0Aô�Ç getline �<ÊÃº

��6£§ ×�æ #QÖ¼ ����� {9�#Q±ú� M:��t� {9�§4�\�"f ë�H��[þt�̀¦
{9�#Q ���_� ë�H��\P��Ð $��©�

��{9�_� =åQ�̀¦ ëß�z�¤�̀¦ M: — {9�§4� Û¼àÔaË>_� eofbits� [O�&ñ
H�d —
fail()õ� eof() Bj¤è×¼�� true\�¦ ìøÍ8̈�
½̈ì�r ë�H��(n�e�¦àÔ��H \n)\� �̧²ú�Ùþ¡�̀¦ M: — ½̈ì�r ë�H����H {9�§4�
Û¼àÔaË>Ü¼�ÐÂÒ'� ]j��÷&�¦ $��©�÷&t� ·ú§6£§

��0pxô�Ç þj@/ ë�H��Ãº(string::npos ü< ½+É{©�½+É Ãº e����H
Bj�̧o�_� ��s�àÔ Ãº ×�æ �8 &h��Ér �¦�\(	כ {9�%3��̀¦ M: — {9�§4�
Û¼àÔaË>_� failbit�� [O�&ñ
H�d — fail() Bj¤è×¼�� true\�¦ ìøÍ8̈�

{9�§4� Û¼àÔaË>_� \��Q �©�I�
eofbit [O�&ñ
 — ��{9�_� =åQ

failbit [O�&ñ
 — {9�§4� \��Q
badbit [O�&ñ
 — �×¼J?#Q z�́J�ü< °ú �Ér ���d��½+É Ãº \O���H z�́J�

goodbit [O�&ñ
 — ëß��� OK
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string {9�§4��̀¦ 0Aô�Ç operator>> �<ÊÃº

½̈ë�H ë�H����t� {9��¦ !Qo���H @/���, �os�àÔÛ¼�̀s�Û¼
ë�H����t� {9��¦ Õª ë�H��\�¦ {9�§4� Ç©\� z���� ńu

�os�àÔÛ¼�̀s�Û¼ ë�H�� — ��� ñß�, >h'�� ë�H�� (\n), o���� ë�H��
(\r), Ãºî̈
 ñÁ� ë�H��, Ãºf�� ñÁ� ë�H��, ;�§ x�×¼ 1px 7á§ �8
{9�ìøÍ&h�Ü¼�Ð isspace()�� true\�¦ ìøÍ8̈����H ë�H��[þt
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Traits ÿ? Allocator

Õª ü@_� ë�H��\P� ���\O�

ë�H��\P� q��§ — #�$Á	 >h_� �'a>� ���íß��� �̧¿º �̧!Q�Ðç̀
 ��0px,
string Ì�o�̂ü< C ë�H��\P� q��§ ��0px
ë�H��\P� ß¼l� >�íß� — STL  ñ8̈�$í
�̀¦ 0Aô�Ç size() ü< "é¶A�ÂÒ'�
e��%3�~�� length() (¿º !Q����Ér °ú �Ér {9��̀¦ �<Ê)
ÂÒì�r ë�H��\P� ���Ò�o — 1097 Aá¤_� ³ð 16.2_� find() �<ÊÃº[þt

rfind() — ���©� ��t�}��Ü¼�Ð µ1ÏÒqtô�Ç ÂÒì�r ë�H��\P�

find_first_of() — ���²ú� �����\� e����H ë�H��[þt ×�æ ���©�
���$� µ1ÏÒqt���H ë�H��

find_last_of() — ���²ú� �����\� e����H ë�H��[þt ×�æ ���©�
��×�æ\� µ1ÏÒqt���H ë�H��

find_first_not_of() — ���²ú� �����\� e����H ë�H��[þt\�

\O�Ü¼���"f ���©� ���$� µ1ÏÒqt���H ë�H��

find_last_not_of() — ���²ú� �����\� e����H ë�H��[þt\�
\O�Ü¼���"f ���©� ��×�æ\� µ1ÏÒqt���H ë�H�� (1363Aá¤)
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Õª µ1Ú_� l�0px (ÂÒ2�¤ F)

ë�H��\P�_� {9�ÂÒ ¢̧��H ����̂\�¦ t�Äº��H �<ÊÃº

ë�H��\P�_� {9�ÂÒ ¢̧��H ����̂\�¦ ���Ér ë�H��\P�_� {9�ÂÒ ¢̧��H

����̂�Ð @/�̂���H �<ÊÃº (1369Aá¤)

ë�H��\P�_� ×�æçß�\� #Q�"� ?/6 x�̀¦ ¶ú�{9������ ¢̧��H ë�H��\P�_�

×�æçß�Ü¼�ÐÂÒ'� #Q�"� ?/6 x�̀¦ ���]j���H �<ÊÃº (1368Aá¤)

ë�H��\P�_� {9�ÂÒ ¢̧��H ����̂\�¦ ���Ér ë�H��\P�_� {9�ÂÒ ¢̧��H

����̂ü< q��§���H �<ÊÃº (1364Aá¤)

ë�H��\P�\�"f ÂÒì�r ë�H��\P��̀¦ ÆÒØ�¦���H �<ÊÃº

ë�H��\P�_� {9�ÂÒ\�¦ ���Ér ë�H��\P�\� 4�¤�����H �<ÊÃº (1366Aá¤)

ë�H��\P�_� ?/6 x�̀¦ "f�Ð ��Ë̈��H �<ÊÃº (1370Aá¤)
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��1lx ß¼l� �̧]X� l�0px ü@

s�Ö�©\� ���Ér ��6 x ×�æ��� Bj�̧o��� e���̀¦ Ãº e��Ü¼Ù¼�Ð, Dh�Ð
�̂¦!3��̀¦ ½+É{©�K��� �<Ê — ½+É{©����H ß¼l���H �&³F� ß¼l�_� ¿º C�

capacity() — �&³F� �̂¦2�¤_� ß¼l�\�¦ ìøÍ8̈�

reserve() — ë�H��\P� �̂¦2�¤�̀¦ 0Aô�Ç þj�è ß¼l�\�¦ ��6 x����

õA'¹כ

c_str() — C Û¼��{9� ë�H��\P�_� �í���'�\�¦ ìøÍ8̈� (Java _�
toString())
@/�èë�H��\�¦ ½̈ì�r�t� ·ú§�¦ q��§ — stricmp()

STL _� mismatch() ü< lexicographical_compare() �� �8
a%~6£§ (Effective STL_� �½Ó3lq 35)

z�́]j string ��s�ÚÔ�Qo�[þt�Ér %7�e�¦aÅ@\� l��í��¦ e��6£§
(basic_string<char> string;)
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traits %7�e�¦aÅ@ 9þtA�Û¼

char�� w_char ú́��¦ ���Ér ë�H��+þAs��� ë�H��\�¦ ²ú©�Ér
9þtA�Û¼\� @/K�"f�̧ basic_string %7�e�¦aÅ@�̀¦ ��6 x ��0px —
traits %7�e�¦aÅ@ ��6 x

C++6 x compile time type identification l�ZO�

Template Meta Programming Ü¼�Ð ��0px

%7�e�¦aÅ@ :£¤Ãº�o\�¦ s�6 xô�Ç X<s�'� ��{9�_� &ñ
_�\�¦ :�xô�Ç ��6 x

SX��©�

charõ� w_char\�¦ 0Aô�Ç char_traits %7�e�¦aÅ@_� p�o� &ñ
_��)a
:£¤Ãº�o�� e��6£§

template <> struct char_traits<char>
template <> struct char_traits<wchar_t>
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Allocator 9þtA�Û¼

basic_string _� ½̈�̧

template<class _Elem, class _Traits = char_traits<_Elem>,

class _Ax = allocator<_Elem> >

class basic_string { };

Bj�̧o� ½+É{©��̀¦ Õþ�e���̀¦ t���H 9þtA�Û¼

�̧��H STL �	�_�s��-��H áÔ�ÐÕªÏþ�s� ��6 x���H Bj�̧o� �̧4Sq�̀¦ Ö�sÕýt�o���H
allocator\�¦ ��6 x�<Ê

Allocator[þt�Ér �í���'�[þt_� ß¼l�, Bj�̧o� ½̈�̧, F�½+É{©� �̧4Sq x9� Bj�̧o�
�̀s�t� ß¼l�ü< °ú s� e�¦Ï?@;�§\� 7áx5Åq&h���� [jÂÒ[þt�̀¦ �Ér_���<Ê

�	�_�s��-�� ���Ér ½+É{©��� 7áxÀÓ[þt�̀¦ ��t��¦ ���1lx½+É Ãº e��l� M:ë�H\�, ���Ér
½+É{©���\�¦ çß�éß��>� Õª�	כ 5ÅqÜ¼�Ð z�0> V,�6£§Ü¼�Ð+� ���Ér 8̈��â
[þt\�"f ~1�>�

���1lx½+É Ãº e��6£§

Óüt�:r ½̈�&³½+É M: �̧��H �	�_�s��-\�¦ 0A�#� &h�]X�ô�Ç ½+É{©���\�¦ ]j/BNK��� �<Ê
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auto ptr �̀g�̈·ÿ=
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N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

auto ptr �+ ��£� 
auto ptr ÌÁ�+ ��/�×

auto ptr s� K������¦�� ���H ë�H]j

Bj�̧o� ¾º[O� (memory leak) - 1106Aá¤, 1107Aá¤ �ï×¼

�<ÊÃº�� 7áx«Ñ÷&��� t�%i� ���Ãº��� �í���'���H Û¼×þ�\�"f K�]j÷&#Q

\O�#Qf��

Ì�o�̂_� �â
Äº��H ��õ����� Ãº'��÷&#Q Bj�̧o� ë�H]j\�¦ K�����<Ê

ÕªXO������, �í���'��� Ãº"î
�̀¦ ������ t�r����H Bj�̧o��̧
��1lxÜ¼�Ð K��̂|̈c Ãº \O��̀¦��? → %7�e�¦aÅ@�̀¦ :�xK� K�������.
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��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

auto ptr �+ ��£� 
auto ptr ÌÁ�+ ��/�×

auto ptr ��6 x

auto_ptr %7�e�¦aÅ@ → ÅÒ�è\�¦ {��l� 0Aô�Ç �í���'�\�¦ ²ú©�Ér
Ì�o�̂\�¦ &ñ
_�

auto_ptr Ì�o�̂_� Ãº"î
s� ������ ��õ����� delete\�¦
s�6 x�#� Bj�̧o�\�¦ K�]j

{9�ìøÍ �í���'�ü< auto_ptr _� 	�s� — 1108Aá¤

auto_ptr<double> pd(new double); // double ¬Ûå ÈªÈ³ £́Ûá auto_ptr

// double* ¤µªÝá ª ¬́Õò

auto_ptr<string> ps(new string); // string ¬Ûå ÈªÈ³ £́Ûá auto_ptr

// string* ¤µªÝá ª ¬́Õò
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ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

auto ptr �+ ��£� 
auto ptr ÌÁ�+ ��/�×

auto ptr ��6 x

#include <memory>

void remodel(string& str)

{

auto_ptr<string> ps(new string(str));

...

// delete ps; ²Ýå¬À¬Íï¬Ûí

return;

}

auto_ptr Òqt$í
����H explicit Ü¼�Ð ���r�&h� X<s�'� +þA
���8̈�s� )�6 x÷&t� ·ú§6£§
auto_ptr<double> pd;

double* p_reg = new double;

pd = p_reg; // ³ ¬̧Õò¤¿È ¬Éã£Ûá ¬ÉíªÈÍÞ ¨Ïá³Òá

pd = auto_ptr<double>(p_reg); // ³ ¬̧Õò¤¿£Ûá §ÏòªÈÍÞ ¨Ïá³Òá

auto_ptr<double> pauto = p_reg; // ³ ¬̧Õò¤¿È ¬Éã£Ûá ¬ÉíªÈÍÞ ¨Ïá³Òá

auto_ptr<double> pauto(p_reg); // ³ ¬̧Õò¤¿£Ûá §ÏòªÈÍÞ ¨Ïá³Òá

"�×7�e� �§;³¹ [ËcW� m�/�× è«�×Ü«8��b� V�16*�×
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e��� ��l�áÃ�ah�

auto ptr �+ ��£� 
auto ptr ÌÁ�+ ��/�×

auto ptr ��6 x

auto_ptr ��H ÂÒ��&h���� l�0px�̀¦ ��t���H �í���'�_� %i�½+É�̀¦
���H C++ Ì�o�̂��� Û¼��àÔ �í���'� (smart pointer) _� \V

{9�ìøÍ �í���'�%�!3� '��1lx�<Ê

?/6 x �ÃÐ�̧ (*ps), 7£x�� (ps++), ½̈�̧�̂ Ðlr!Q\� ]X���H
(ps->index), {9�ìøÍ �í���'�\� @/{9� ��0px, °ú �Ér X<s�'� +þA_�
���Ér auto_ptr Ì�o�̂\� @/{9�
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Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

auto ptr �+ ��£� 
auto ptr ÌÁ�+ ��/�×

auto ptr ÅÒ_� ���½Ó

auto_ptr %7�e�¦aÅ@�Ér delete \�¦ ��6 x�Ù¼�Ð
auto_ptr<int> pi(new int[200]); ��H )�6 x÷&t� ·ú§6£§

1lx&h� C�\P�õ� �<Êa� ��6 x½+É Ãº e����H auto_ptr @/6 xÓüt�Ér \O�6£§
memory K��8 ��{9�\�"f auto_ptr %7�e�¦aÅ@�̀¦ 4�¤���#�
auto_arr_ptr �Ð Ãº&ñ
ô�Ç Êê, delete @/��� delete[]\�¦
��6 x½+É Ãº e���̧2�¤ Ãº&ñ
½+É Ãº e��6£§

auto_ptr %7�e�¦aÅ@�Ér new \� _�K� ½+É{©��)a Bj�̧o�\�ëß�
��6 xK��� �<Ê

string vacation("£ £́Ûá ¡Á¦Ûíכ ¦̧Íí ¬¿¦Ñî¡¹ ¨Éò³Òò³Êñ¤´.");
auto_ptr<string> pvac(&vacation); // ³ ¬̧Õò¤¿È ¬Éã¬Ûí
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Áþ�ÊÁ [ËcW� (functor)
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e��� ��l�áÃ�ah�

auto ptr �+ ��£� 
auto ptr ÌÁ�+ ��/�×

auto ptr _� �èÄ»�Ý¶ �'ao� ���|ÄÌ�Ér ��õ� 4�¤�� (destructive
copy)

@/{9�_� �â
Äº �èÄ»�Ý¶s� s����H�d – �èÄ»�Ý¶ >h¥Æ�s� \O������ ¿º
>h�� °ú �Ér string Ì�o�̂\�¦ t�&ñ
�>� ÷&#Q delete\�¦ ¿º ���
µ1ÏÒqt�>� ëß�1pu
auto_ptr<string> ps(new string(" £ £́Ûá ¡Á¦Ûíכ ¦̧Íí ¬¿¦Ñî¡¹ ¨Éò³Òò³Êñ¤´."));

auto_ptr<string> vacation;

vacation = ps; // ps ¡´ £Íå¬È ¤Ôí

4�¤��_� �â
Äº\��̧ �èÄ»�Ý¶s� s����H�d (1111 Aá¤)
auto_ptr<string> films(new string(" ¡µ¡Æ °Ñáª ±̧Æ"));

auto_ptr<string> pwin(films);

auto_ptr _� �	�_�s��-��H ]X�@/�Ð ëß�[þtt� ú́���. (Effective
STL _� �½Ó3lq 8���) — Container of Auto Pointer (COAP)
]X�@/ �FKt�, ���/åL�̧	� �FKt�
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e��� ��l�áÃ�ah�

auto ptr �+ ��£� 
auto ptr ÌÁ�+ ��/�×

Û¼��àÔ �í���'� �èÄ»�Ý¶ �'ao� ���|ÄÌ (Modern C++ Design)

1 U�·�Ér 4�¤�� ¢̧��H ¢-a��� 4�¤�� (deep copy)

%7�e�¦aÅ@�̀¦ :�xK� Ì�o�̂\�¦ 4�¤��½+É �â
Äº, l��í 9þtA�Û¼ ÂÒì�rëß�
4�¤��|̈c Ãº e��6£§ — Java %�!3� clone() �<ÊÃº�� K����Õþ�

2 Copy On Write (COW) — �¦5g|9� M:ëß� 4�¤��H�d

¢-a#4�ô�Ç ���|ÄÌs���, const Ðlr!Q�<ÊÃºü< non const Ðlr!Q �<ÊÃº
 ñØ�¦�̀¦ ½̈Z>�½+É Ãº \O�#Q Û¼��àÔ �í���'� ½̈�&³ #Q�9¹¡§

3 �ÃÐ�̧ 
�î�rh�A (reference counting)
4 �ÃÐ�̧ ������ o�Û¼àÔ (reference linked list)

í�H8̈� �ÃÐ�̧ (cycle reference) ë�H]j µ1ÏÒqt

5 �èÄ»�Ý¶ s���� ¢̧��H ��õ� 4�¤�� (destructive copy)

���_� �í���'�ëß�s� :£¤&ñ
 Ì�o�̂\�¦ �èÄ»
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e��� ��l�áÃ�ah�

auto ptr �+ ��£� 
auto ptr ÌÁ�+ ��/�×

Õª ü@_� Û¼��àÔ �í���'�

�ÃÐ�̧ 
�î�rh�A (reference counting)

boost::shared_ptr, boost::shared_array

�èÄ»�Ý¶ s���� ¢̧��H ��õ� 4�¤�� (destructive copy)
C++ ³ðï�rÜ¼�Ð Ä»{9�ô�Ç Û¼��àÔ �í���'���� std::auto_ptr
auto_ptr<_Ty>& operator=(auto_ptr<_Other>& _Right)// const ¡´ ¬Íï¬Ûí

K��̂¦ëß�ô�Ç ņq]j — std::auto_ptr _� C�\P� !Q���

ô�Ç��t� @/îß�: auto_ptr< boost::array<...> >

~1�>� ¶ú��9���, ��\V vector\�¦ ��6 xK��̧ H�d

·ú¡\�"f ���/åL îß��)a #�$Á	���P: ���|ÄÌ — ��\V 4�¤��\�¦ }��6£§

boost::scoped_ptr, boost::scoped_array (�ÃÐ�¦:
boost::noncopyable)
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C++ Ø̧)K� string <³�8�â«

auto ptr �̀g�̈·ÿ=
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vector �̀g�̈·ÿ= <³�8�â«
vector Uc"� TÒ» ÊÁ ÑÏ�ÐM� ¿�
vector Uc"� TÒ» ÊÁ ÑÏ�ÐM� Ü« L±Þ�+ ¿�

³ðï�r %7�e�¦aÅ@ ��s�ÚÔ�Qo� (Alex Stepanov ü< Meng Lee)

{9�ìøÍ�o áÔ�ÐÕªA�bç
 (generic programming) s�����H
J��Q��e���̀¦ ]j/BN�<Ê

�	�_�s��- (container) — C�\P�, Ç©, o�Û¼àÔ 1pxÜ¼�Ð
1lx|9�&h�(homogeneous)e��, 7£¤ °ú �Ér 7áxÀÓ_� °úכ[þt�̀¦ $��©��<Ê

non-intrusive container — �	�_�s��-\� °úכ_� 4�¤���:r�̀¦ V,�6£§

intrusive container — �	�_�s��-\� "é¶A� °ú̀�כ¦ Õª@/�Ð V,�6£§ –
STL\���� �ÃÐ�̧�� �í���'��Ð ½̈�&³H�d

s�'�YUs�'� (iterator) — �í���'�_� {9�ìøÍ�o�Ð �	�_�s��-
îß�\�"f 0Au�\�¦ �̀�l���H �¦̀�	כ �̧ü<º¡§

�<ÊÃº Ì�o�̂ (function object; functor) — �<ÊÃº %i�½+É�̀¦ ���H
Ì�o�̂�Ð �©�I�\�¦ ��t���H �<ÊÃº\�¦ ³ð�&³½+É Ãº e��6£§

·ú��¦o�7£§ (algorithm) — C�\P��̀¦ &ñ
§>=����� o�Û¼àÔ_� :£¤&ñ


°ú̀�כ¦ ���Ò�o, ¢̧��H Áº���0A�o(randomize)
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vector Uc"� TÒ» ÊÁ ÑÏ�ÐM� ¿�
vector Uc"� TÒ» ÊÁ ÑÏ�ÐM� Ü« L±Þ�+ ¿�

vector %7�e�¦aÅ@ 9þtA�Û¼

Òqt$í


#include <vector>

using namespace std;

vector<int> rating(5); // 5 ¡µ¬Ç int ³Ïò ¡Éï¬Ûå ¡ ́È£Ûá ¨ÎÞ±¸

int n;

cin >> n;

vector<double> scores(n); // n ¡µ¬Ç double ³Ïò ¡Éï¬Ûå ¡ ́È£Ûá ¨ÎÞ±¸

@/{9�, [] ���íß����Ð �����odç

ratings[0]=9;

for (int i=0;i<n;i++) cout << scores[i] << endl;

Allocator Ì�o�̂\�¦ t�&ñ
���H ���×þ�&h� %7�e�¦aÅ@ ���²ú� �����
template <class T, class Allocator = allocator<T> > class vector { ...

1114 Aá¤_� vect1.cpp
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vector Uc"� TÒ» ÊÁ ÑÏ�ÐM� Ü« L±Þ�+ ¿�

vector �� �	�_�s��-�Ð"f ����� /BN:�x&h���� Bj¤è×¼[þt

�	�_�s��- ?/_� "é¶�è[þt_� >hÃº\�¦ o�������H size(), ¿º
�	�_�s��-_� ?/6 x�̀¦ �§8̈����H swap(), �	�_�s��- ?/_�
'Í	���P: "é¶�è\�¦ �ÃÐ�̧���H begin(), �	�_�s��- ?/_� “��t�}��
"é¶�è ���Ð ��6£§(past-the-end)”�̀¦ �ÃÐ�̧���H end()

�̧��H �	�_�s��-[þts� s� Bj¤è×¼[þt�̀¦ ��t��¦ e��6£§

s�'�YUs�'���H �í���'�_� {9�ìøÍ�o�Ð, �í���'�s�����
�í���'�%�!3� 1lx������H Ì�o�̂{9� Ãº e��6£§ — s�'�YUs�'�\�¦

:�xK� �í���'�\�¦ {9�ìøÍ�o�#� ���ª�ô�Ç �	�_�s��- 9þtA�Û¼\� @/K�

{9��'a�)a ���'��̀s�Û¼\�¦ ]j/BN
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s�'�YUs�'�

vector �	�_�s��-_� s�'�YUs�'���H
vector<double>::iterator pd;
vector Ì�o�̂\�"f s�'�YUs�'� ~ÃÎl�
vector<double>::iterator pd; // ¬È± ¦̧¹¬È±¸

vector<double> scores;

pd = scores.begin();

*pd = 22.3;

++pd;

past-the-end — ��t�}�� "é¶�è ��6£§_� "é¶�è\�¦ �ÃÐ�̧���H
s�'�YUs�'�

C Û¼��{9� ë�H��\P�\�"f ��t�}�� z�́]j ë�H�� ��6£§_� "é¶�è�� V,�
ë�H������H ��s�n�#Qü< q�5pw

for (pd = scores.begin(); pd != scores.end() ; pd++)

cout << *pd << endl;
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push back() õ� erase()

push_back() —  7�'� =åQ\� "é¶�è ��� ÆÒ��

¹ô�Çכ��9 �â
Äº, ��1lxÜ¼�Ð  7�'�_� ß¼l��� Zþt#Qz��

vector<double> scores; // ¨Ýá ¨ÎÞ±¸ ªÊòªÍò

double temp;

while (cin >> temp && temp >= 0)

scores.push_back(temp);

cout << scores.size() << " ¡µ¬Ç ÍíªÁ¡´ ¬Ýî¦ÏÞ¤Ôí\n";

erase() — ¿º >h_� s�'�YUs�'�\�¦ ~ÃÎ��"f ���]j
'Í	���P:��H ���]j½+É #3�0A_� r����, ¿º���P:��H ���]j½+É ÂÒì�r_� =åQ
���Ð ��6£§_� "é¶�è — [p1, p2)
// כ ¬̧Ûí̈Á±¸ ¤Á ¡µ¬Ç ¬×áª¼ ªÉÞ¹

scores.erase(scores.begin(), scores.begin()+2);

vector��H e��_� ]X���H�̀¦ ]j/BN�Ù¼�Ð scores.begin()+2 �� ��0px
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insert()

insert() — [j >h_� s�'�YUs�'� ���²ú� �����[þt�̀¦ ~ÃÎ��"f ¶ú�{9�

'Í	���P: s�'�YUs�'���H Dh�Ð"é¶ "é¶�è[þts� ¶ú�{9�|̈c 0Au� ���Ð

·ú¡_� 0Au�

¿º���P:ü< [j���P: s�'�YUs�'���H ¶ú�{9�\� ��6 x½+É #3�0A

vector<int> old;

vector<int> new;

...

old.insert(old.begin(), new.begin()+1, new.end());

...

old.insert(old.end(), new.begin()+1, new.end());

1119 Aá¤ áÔ�ÐÕªÏþ� vect2.cpp
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Áþ�¢æ¹ ấØ̧
C++ Ø̧)K� string <³�8�â«

auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

vector �̀g�̈·ÿ= <³�8�â«
vector Uc"� TÒ» ÊÁ ÑÏ�ÐM� ¿�
vector Uc"� TÒ» ÊÁ ÑÏ�ÐM� Ü« L±Þ�+ ¿�

vector \�"f ½+É Ãº e����H Õª µ1Ú_� �	כ

STL ~½Ód��\� ��ØÔ��� ���Ò�o, &ñ
§>=, Áº���0A�o 1px_� ���\O�\� @/K�
y�� Ì�o�̂\� @/ô�Ç Ðlr!Q �<ÊÃº�Ð &ñ
_��t� ·ú§�¦, �	�_�s�'�[þt\�
@/K� /BN:�x�)a �<ÊÃº�Ð &ñ
_�

¹ô�Çכ��9 �<ÊÃº[þt_� >hÃº�� ×�¦#Q1pu

@/³ð&h���� STL �<ÊÃº[þt — for_each(), random_shuffle(),
sort() 1px1px
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Áþ�¢æ¹ ấØ̧
C++ Ø̧)K� string <³�8�â«

auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

vector �̀g�̈·ÿ= <³�8�â«
vector Uc"� TÒ» ÊÁ ÑÏ�ÐM� ¿�
vector Uc"� TÒ» ÊÁ ÑÏ�ÐM� Ü« L±Þ�+ ¿�

for each(), random suffle(), sort()

for_each() — 'Í	���P:ü< ¿º���P: ���²ú� �������H �	�_�s��-_�
#3�0A\�¦ t�&ñ
, [j���P:��H ô�Ç >h_� ���²ú� �����\�¦ ~ÃÎ��H �<ÊÃº Ì�o�̂
vector<Review>::iterator pr;

for (pr=books.begin();pr!=books.end();pr++)

ShowReview(*pr);

---> for_each(books.begin(), books.end(), ShowReview);

random_suffle() — 'Í	���P:ü< ¿º���P: ���²ú� �������H
�	�_�s��-_� #3�0A\�¦ t�&ñ

random_suffle(books.begin(), books.end());

sort() — 'Í	���P:ü< ¿º���P: ���²ú� �������H �	�_�s��-_�
#3�0A\�¦ t�&ñ
, bool�̀¦ ìøÍ8̈����H Ì�o�̂\� @/ô�Ç < ���íß���(Ðlr!Q
�<ÊÃº{9�Ãº�̧ e���¦ {9�ìøÍ �<ÊÃº{9�Ãº�̧ e��6£§)\�¦ s�6 x�#�
�̧2£§	� í�HÜ¼�Ð &ñ
§>=
vector<int> coolstuff;

sort(coolstuff.begin(), coolstuff.end());
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auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

vector �̀g�̈·ÿ= <³�8�â«
vector Uc"� TÒ» ÊÁ ÑÏ�ÐM� ¿�
vector Uc"� TÒ» ÊÁ ÑÏ�ÐM� Ü« L±Þ�+ ¿�

sort()

sort() — [j���P: ���²ú� ������Ð, Ì�o�̂ ¿º >h\�¦ y��y�� ���²ú�
�����[þt�Ð ~ÃÎ�¦ bool�̀¦ ìøÍ8̈����H �<ÊÃº Ì�o�̂ (1168Aá¤) ��6 x
��0px
bool WorseThan(const Review& r1, const Review& r2)

{

if (r1.rating < r2.rating) return true; else return false;

}

...

sort(books.begin(), books.end(), WorseThan);

����̂ í�H"f�o (total ordering) - a < b s��¦ b > a s����, a = b
- aü< b��H 1lx{9����. (identical)
í�H��� í�H"f�o (strict weak ordering) - a < b s��¦ b > a
s����¦ K��̧, a 6= b {9� Ãº�̧ e��6£§ - aü< b��H 1lx1px���.
(equivalent) — Effective STL _� �½Ó3lq 19
1125 Aá¤ áÔ�ÐÕªÏþ� vect3.cpp
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auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

l�'aQcl�'a�� !�
³Àø5� l�ËÂ
l�'aQcl�'a�+ ¤4 ÇÚ
l�'aQcl�'a N�¥� 
5����, 5�%�×, �¿D�f

̈>Ycl��/�+ ¤4 ÇÚ
Úr
TÒ¼ 
̈>Ycl��/

{9�ìøÍ�o áÔ�ÐÕªA�bç


STL �Ér {9�ìøÍ�o áÔ�ÐÕªA�bç
_� ô�Ç \V

{9�ìøÍ�o áÔ�ÐÕªA�bç
_� 3lq&h��Ér X<s�'� +þAõ� Áº�'aô�Ç �ï×¼\�¦
���$í
���H �	כ

%7�e�¦aÅ@�Ér X<s�'� +þA�̀¦ {9�ìøÍ�o�%i�6£§

STL�Ér ·ú��¦o�7£§_� {9�ìøÍ�o�)a ³ð�&³�̀¦ ]j/BN�<ÊÜ¼�Ð+� ô�Ç ���6£§
�8 ����y��

s�'�YUs�'� — ·ú��¦o�7£§�̀¦ X<s�'� +þAõ� Áº�'a�>� �l� 0Aô�Ç

\P�ûZ

q�óøÍ&h� r�y�� — “�	�_�s��-\� 1lqwn�&h���� �ï×¼êøÍ ����H 8̈��©�”
(Effective STL �½Ó3lq 2)
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auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

l�'aQcl�'a�� !�
³Àø5� l�ËÂ
l�'aQcl�'a�+ ¤4 ÇÚ
l�'aQcl�'a N�¥� 
5����, 5�%�×, �¿D�f

̈>Ycl��/�+ ¤4 ÇÚ
Úr
TÒ¼ 
̈>Ycl��/

s�'�YUs�'��� ¹ô�Çכ��9 s�Ä»

%7�e�¦aÅ@ëß� ��6 xK�"f��H {9�ìøÍ�o\� ô�Ç>��� e��6£§
find_ar() (1128 Aá¤) — double �̀¦ ����� C�\P�\�"f X<s�'�
¹1Ôl�

find_ll() (1129 Aá¤) — double �̀¦ ����� a�Aß¼×¼ o�Û¼àÔ\�"f
X<s�'� ¹1Ôl�

ë�H]j &ñ
_� — C�\P�, a�Aß¼×¼ o�Û¼àÔ, Õª µ1Ú_� ���Ér �	�_�s��-
+þA X<s�'� ½̈�̧[þt\� @/K� ���_� find �<ÊÃº\�¦ ��|9� Ãº
e���̀¦��?
s�\�¦ 0Aô�Ç s�'�YUs�'�_� þt]�	|¹כ

* ���íß����Ð ?/6 x �ÃÐ�̧
s�'�YUs�'�z�o�_� @/{9� ��0px

s�'�YUs�'�z�o�_� q��§ ��0px

�	�_�s��-_� �̧��H Ì�o�̂[þt�̀¦ ¿±�¦ t�����l� 0Aô�Ç ++ ���íß���
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C++ Ø̧)K� string <³�8�â«

auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

l�'aQcl�'a�� !�
³Àø5� l�ËÂ
l�'aQcl�'a�+ ¤4 ÇÚ
l�'aQcl�'a N�¥� 
5����, 5�%�×, �¿D�f

̈>Ycl��/�+ ¤4 ÇÚ
Úr
TÒ¼ 
̈>Ycl��/

·ú¡_� �<ÊÃº[þt�̀¦ s�'�YUs�'� d��Ü¼�Ð ���8̈�

find_ar() — 1130Aá¤ s�'�YUs�'� typedef �̧{9�, 1131Aá¤
���²ú� ����� ~ÃÎ��H ~½ÓZO�

find_ll() — 1131Aá¤ s�'�YUs�'� Ì�o�̂ �̧{9�, 1132Aá¤ for
ÀÒáÔ

þj7áx&h�Ü¼�Ð a�Aß¼×¼ o�Û¼àÔ�� ��t�}�� "é¶�è ���Ð ��6£§\�

���_� "é¶�è\�¦ �8 ��t�>� K�"f ¿º ~½Ód���̀¦ :�x{9� –
(past-the-end "é¶�è ¢̧��H sentinel °úכ)

���õ�&h���� �ï×¼ — 1133 Aá¤
vector<double>::iterator p;

¥¼£Ûá

list<double>::iterator p;

for (p=scores.begin();p!=scores.end();p++) cout<<*p<<endl;
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auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

l�'aQcl�'a�� !�
³Àø5� l�ËÂ
l�'aQcl�'a�+ ¤4 ÇÚ
l�'aQcl�'a N�¥� 
5����, 5�%�×, �¿D�f

̈>Ycl��/�+ ¤4 ÇÚ
Úr
TÒ¼ 
̈>Ycl��/

·ú¡_� �<ÊÃº[þt�̀¦ s�'�YUs�'� d��Ü¼�Ð ���8̈�

7á§ �8 ������ ?/ÂÒ&h���� %�o���t� K�ÅÒ��H for_each() ��6 x

���²DG ?/ÂÒ&h���� ³ð�&³s� ���)� ���Ér �	�_�s��-[þt\� @/K�"f,
1lx{9�ô�Ç �ï×¼\�¦ ���$í
½+É Ãº e��6£§
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C++ Ø̧)K� string <³�8�â«

auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

l�'aQcl�'a�� !�
³Àø5� l�ËÂ
l�'aQcl�'a�+ ¤4 ÇÚ
l�'aQcl�'a N�¥� 
5����, 5�%�×, �¿D�f

̈>Ycl��/�+ ¤4 ÇÚ
Úr
TÒ¼ 
̈>Ycl��/

s�'�YUs�'�_� 7áxÀÓ

·ú��¦o�7£§s� ��ØÔ��� ���Ér s�'�YUs�'�[þts� H�d̈½¹כ

���Ò�o ·ú��¦o�7£§ — ++ ���íß��� ,̈½¹כ X<s�'���H {9��̀¦ Ãº e��Ü¼��
æ¼l���H �FKt� (InputIterator)
&ñ
§>= ·ú��¦o�7£§ — + ���íß���\�¦ :�xô�Ç e��_� ]X���H, X<s�'���H
{9��¦ jþt Ãº e��#Q�� �<Ê (RandomAccessIterator)

{9�§4� s�'�YUs�'� (InputIterator), Ø�¦§4� s�'�YUs�'�
(OutputIterator), ���~½Ó s�'�YUs�'� (ForwardIterator), ���Êê~½Ó
s�'�YUs�'�(BidirectionalIterator), e��_� ]X���H
s�'�YUs�'�(RandomAccessIterator) — 1138Aá¤ ³ð 16.4

"�×7�e� �§;³¹ [ËcW� m�/�× è«�×Ü«8��b� V�16*�×



Áþ�¢æ¹ ấØ̧
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auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

l�'aQcl�'a�� !�
³Àø5� l�ËÂ
l�'aQcl�'a�+ ¤4 ÇÚ
l�'aQcl�'a N�¥� 
5����, 5�%�×, �¿D�f

̈>Ycl��/�+ ¤4 ÇÚ
Úr
TÒ¼ 
̈>Ycl��/

s�'�YUs�'�_� 7áxÀÓ

find �<ÊÃº_� "é¶+þA�Ér s���� d��
template<class InputIterator, class T>

InputIterator find(InputIterator first, InputIterator last,

const T& value);

sort �<ÊÃº_� "é¶+þA�Ér s���� d��
template<class RandomAccessIterator>

void sort(RandomAccessIterator first, RandomAccessIterator last);

��$Á	 s�'�YUs�'� �̧¿º ?/6 x �ÃÐ�̧(* ���íß��� ÆÒ��;), q��§
(==,!= ���íß��� ÆÒ��;), ?/6 x q��§ (==,!= ���íß��� ÆÒ��;)

¿º s�'�YUs�'��� it1==it2 s���� *it1==*it2 s�#Q�� �<Ê
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auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

l�'aQcl�'a�� !�
³Àø5� l�ËÂ
l�'aQcl�'a�+ ¤4 ÇÚ
l�'aQcl�'a N�¥� 
5����, 5�%�×, �¿D�f

̈>Ycl��/�+ ¤4 ÇÚ
Úr
TÒ¼ 
̈>Ycl��/

{9�§4� s�'�YUs�'�

�	�_�s��-�ÐÂÒ'� °ú̀�כ¦ {9�l� 0AK� áÔ�ÐÕªÏþ�s� ��6 x

?/6 x�Ér �ÃÐ�̧½+É Ãº e��÷&, °úכ�Ér ����â
½+É Ãº \O�6£§

++ ���íß����Ð �̧��H ?/6 x �ÃÐ�̧ ��0px

past-the-end\� �̧²ú����� �� {9��Ér �Ü¼�Ð	כ çß�ÅÒ��¦ "3�»¡§

��r� ô�Ç ��� {9�%3��̀¦ M:, °ú �Ér í�H"f�� °ú �Ér ?/6 xs�����H �Ð�©�
\O�6£§

s�'�YUs�'��� {9�éß� 7£x���)a Êê, 7£x���l� ��� °ú̀�כ¦ {9��̀¦ Ãº
e������H �Ð�©� \O�6£§ — {9�§4� s�'�YUs�'�\� l�ìøÍô�Ç

·ú��¦o�7£§�Ér {9��r$í
 ·ú��¦o�7£§

éß�~½Ó�¾Ó s�'�YUs�'� — 7£x��r�~�́ Ãº e��t�ëß�, y���èr�~�́ Ãº
\O�6£§
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auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

l�'aQcl�'a�� !�
³Àø5� l�ËÂ
l�'aQcl�'a�+ ¤4 ÇÚ
l�'aQcl�'a N�¥� 
5����, 5�%�×, �¿D�f

̈>Ycl��/�+ ¤4 ÇÚ
Úr
TÒ¼ 
̈>Ycl��/

Ø�¦§4� s�'�YUs�'�

�	�_�s��-�Ð °ú̀�כ¦ æ¼l� 0AK� áÔ�ÐÕªÏþ�s� ��6 x

?/6 x�̀¦ �ÃÐ�̧½+É Ãº \O��¦ ����â
���H �¦̀�	כ )�6 x

�� Qt���H {9�§4� s�'�YUs�'�ü< q�5pw�<Ê

Ø�¦§4� s�'�YUs�'�\� l�ìøÍô�Ç ·ú��¦o�7£§�Ér {9��r$í
 æ¼l� ���6 x

·ú��¦o�7£§
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auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

l�'aQcl�'a�� !�
³Àø5� l�ËÂ
l�'aQcl�'a�+ ¤4 ÇÚ
l�'aQcl�'a N�¥� 
5����, 5�%�×, �¿D�f

̈>Ycl��/�+ ¤4 ÇÚ
Úr
TÒ¼ 
̈>Ycl��/

���~½Ó s�'�YUs�'�

++ ���íß����Ð �̧��H ?/6 x�̀¦ ¿±�¦ t���y��

ô�Ç ���\� ô�Ç "é¶�è m�� ���~½ÓÜ¼�Ð ���'��

��r� {9�%3��̀¦ M:, °ú �Ér í�H"f�Ð ¿±�¦ t���y���̀¦ �Ð�©��<Ê

s�'�YUs�'��� 7£x���)a Êê\��̧, Õª ���_� ?/6 x�̀¦ �ÃÐ�̧½+É Ãº
e��#Q, ��×�æ J�Û¼ ·ú��¦o�7£§s� ��0px�<Ê

X<s�'�\�¦ {9��¦ ����â
½+É M:, ��6 x ��0px�<Ê (Óüt�:r X<s�'�\�¦
{9�l�ëß� ½+É M:�̧ ��6 x ��0px)
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auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

l�'aQcl�'a�� !�
³Àø5� l�ËÂ
l�'aQcl�'a�+ ¤4 ÇÚ
l�'aQcl�'a N�¥� 
5����, 5�%�×, �¿D�f

̈>Ycl��/�+ ¤4 ÇÚ
Úr
TÒ¼ 
̈>Ycl��/

���Êê~½Ó s�'�YUs�'�

++ü< -- ���íß����Ð �	�_�s��- 5Åq�̀¦ ���Êê~½Ó �̧��H ?/6 x�̀¦ ¿±�¦
t���y��

���~½Ó s�'�YUs�'�_� �̧��H l�0px\� Êê~½Ó ���íß��� �í�<Ê

\V\�¦ [þt#Q reverse() °ú �Ér �<ÊÃº\�"f 'Í	���P: "é¶�èü< ��t�}��
"é¶�è\�¦ ��7
������H õ�&ñ
 ìøÍ4�¤½+É M: æ¼e��

"�×7�e� �§;³¹ [ËcW� m�/�× è«�×Ü«8��b� V�16*�×



Áþ�¢æ¹ ấØ̧
C++ Ø̧)K� string <³�8�â«

auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

l�'aQcl�'a�� !�
³Àø5� l�ËÂ
l�'aQcl�'a�+ ¤4 ÇÚ
l�'aQcl�'a N�¥� 
5����, 5�%�×, �¿D�f

̈>Ycl��/�+ ¤4 ÇÚ
Úr
TÒ¼ 
̈>Ycl��/

e��_� ]X���H s�'�YUs�'�

³ðï�r �èh�As��� s���� �ÃÐÒ�oõ� °ú �Ér ·ú��¦o�7£§\�"f e��_�_�

"é¶�è�Ð ]X���H�l� 0Aô�Ç l�0pxs� Ê>�¹כ��9

�í���'�  »	!lr/õü�!lr ���íß� (C�\P� �����odç
 �í�<Ê), "é¶�è[þt_�
í�H"f\�¦ 0Aô�Ç �'a>� ���íß���

1137Aá¤ ³ð 16.3

"�×7�e� �§;³¹ [ËcW� m�/�× è«�×Ü«8��b� V�16*�×
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C++ Ø̧)K� string <³�8�â«

auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

l�'aQcl�'a�� !�
³Àø5� l�ËÂ
l�'aQcl�'a�+ ¤4 ÇÚ
l�'aQcl�'a N�¥� 
5����, 5�%�×, �¿D�f

̈>Ycl��/�+ ¤4 ÇÚ
Úr
TÒ¼ 
̈>Ycl��/

s�'�YUs�'� >�8£x

s�'�YUs�'�[þt�Ér l�0px&h�Ü¼�Ð >�8£x�̀¦ +þA$í
�<Ê (³ð 16.4)
���~½Ó s�'�YUs�'� = {9�§4� s�'�YUs�'� l�0px + Ø�¦§4�
s�'�YUs�'� l�0px + ���̂ l�0px
���Êê~½Ó s�'�YUs�'� = ���~½Ó s�'�YUs�'� l�0px + ���̂ l�0px
e��_� ]X���H s�'�YUs�'� = ���Êê~½Ó s�'�YUs�'� l�0px + ���̂
l�0px

���©� ]jô�Ç ���½Ós� &h��Ér s�'�YUs�'���H ���©� V,��Ér #3�0A_�
·ú��¦o�7£§[þt\� ��6 x ��0px�<Ê

{9�§4� s�'�YUs�'�\�¦ 0Aô�Ç ·ú��¦o�7£§\� e��_� ]X���H s�'�YUs�'�

��6 x ��0px

{9�§4� s�'�YUs�'�\� ���� ]j����)a find() �<ÊÃº��H Ø�¦§4�
s�'�YUs�'� ú́��¦ #Q�"� �s���H	כ ��6 x ��0px

e��_� ]X���H s�'�YUs�'�\� ���� ]j����)a sort() �<ÊÃº��H e��_�
]X���H s�'�YUs�'�ëß� ��6 x ��0px

"�×7�e� �§;³¹ [ËcW� m�/�× è«�×Ü«8��b� V�16*�×
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C++ Ø̧)K� string <³�8�â«

auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

l�'aQcl�'a�� !�
³Àø5� l�ËÂ
l�'aQcl�'a�+ ¤4 ÇÚ
l�'aQcl�'a N�¥� 
5����, 5�%�×, �¿D�f

̈>Ycl��/�+ ¤4 ÇÚ
Úr
TÒ¼ 
̈>Ycl��/

>h¥Æ�, >h|¾Ó, �̧4Sq

s�'�YUs�'���H &ñ
_��)a X<s�'� +þAs��� ë�HZO�s� ����� >h¥Æ� —
"é¶gË:&h�Ü¼�Ð C++ ë�HZO�õ� Áº�'a�<Ê

(����{9��Q�� ���~½Ó s�'�YUs�'�_� :£¤$í
�̀¦ ��t���H 9þtA�Û¼_�

��6 x�̀¦ ��l�\� ú́�2X ]jô�Ç½+É Ãº \O�6£§

STL_� >h¥Æ�[þt�Ér �©�5Åq �'a>�ü< q�5pwô�Ç �'a>�(>h|¾Ó,
refinement�� ÂÒ2£§)\�¦ ��t��� ë�HZO�&h���� �©�5Åq �'a>���H ��_��

���Êê~½Ó s�'�YUs�'���H ���~½Ó s�'�YUs�'�_� >h|¾Ó

:£¤&ñ
 >h¥Æ�_� ô�Ç ½̈�&³�̀¦ �̧4Sqs��� ÂÒ2£§

"�×7�e� �§;³¹ [ËcW� m�/�× è«�×Ü«8��b� V�16*�×



Áþ�¢æ¹ ấØ̧
C++ Ø̧)K� string <³�8�â«

auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

l�'aQcl�'a�� !�
³Àø5� l�ËÂ
l�'aQcl�'a�+ ¤4 ÇÚ
l�'aQcl�'a N�¥� 
5����, 5�%�×, �¿D�f

̈>Ycl��/�+ ¤4 ÇÚ
Úr
TÒ¼ 
̈>Ycl��/

s�'�YUs�'� �����_� �í���'�

s�'�YUs�'���H �í���'�_� {9�ìøÍ�os�Ù¼�Ð, �í���'���H
s�'�YUs�'�e��

����"f STL ·ú��¦o�7£§�Ér �í���'�\�¦ l��í�Ð ���H
�	�_�s��-[þt\� @/K�"f�̧ ���1lx½+É Ãº e��6£§ — \V. C�\P�

STL sort() �<ÊÃº��H �	�_�s��-\� ��H 'Í	���P: "é¶�è\�¦ t�r����H
s�'�YUs�'�ü< past-the-end "é¶�è\�¦ t�r����H s�'�YUs�'�\�¦
~ÃÎ��H X<, C�\P�\� @/K�"f�̧ &h�6 x ��0px
const int SIZE =100;

double Receipts[SIZE];

sort(Receipts, Receipts+SIZE);

"�×7�e� �§;³¹ [ËcW� m�/�× è«�×Ü«8��b� V�16*�×
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C++ Ø̧)K� string <³�8�â«

auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

l�'aQcl�'a�� !�
³Àø5� l�ËÂ
l�'aQcl�'a�+ ¤4 ÇÚ
l�'aQcl�'a N�¥� 
5����, 5�%�×, �¿D�f

̈>Ycl��/�+ ¤4 ÇÚ
Úr
TÒ¼ 
̈>Ycl��/

copy(), ostream iterator, istream iterator

copy() ·ú��¦o�7£§�Ér ���_� �	�_�s��-\�"f ���Ér ���_�
�	�_�s��-�Ð X<s�'�[þt�̀¦ 4�¤��

'Í	���P:ü< ¿º���P: �������H 4�¤��½+É #3�0A t�&ñ
 ({9�§4�
s�'�YUs�'�) , [j���P: �������H 4�¤��|̈c 0Au� (Ø�¦§4�
s�'�YUs�'�)
int casts[10] = { 6,7,2,9,4,11,8,7,10,5 };

vector<int> dice[10];

copy(casts, casts+10, dice.begin()); // ¨µ¬Ïå¬Ûå ¨ÎÞ± ¬̧¹ ¨ÑÞª´

3lq&h�t� �	�_�s��-_� l��>r X<s�'� 0A\� W=�#Q +� !QaË> — ���

 7�'�\���H X<s�'�\�¦ 4�¤��½+É Ãº \O�6£§ — s�\�¦ K�����l�

0AK�"f��H insert_iterator�Ð #Qés'�\�¦ ëß�1pu (1145 Aá¤)

"�×7�e� �§;³¹ [ËcW� m�/�× è«�×Ü«8��b� V�16*�×
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auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

l�'aQcl�'a�� !�
³Àø5� l�ËÂ
l�'aQcl�'a�+ ¤4 ÇÚ
l�'aQcl�'a N�¥� 
5����, 5�%�×, �¿D�f

̈>Ycl��/�+ ¤4 ÇÚ
Úr
TÒ¼ 
̈>Ycl��/

ostream iterator

copy() ·ú��¦o�7£§Ü¼�Ð �	�_�s��-\�"f ³ðï�r Ø�¦§4�Ü¼�Ð Ø�¦§4�
#include <iterator>

...

ostream_iterator<int, char> out_iter(cout, " ");

'Í	���P: %7�e�¦aÅ@ ���²ú��������H Ø�¦§4� Û¼àÔaË>Ü¼�Ð �Ð?/��H X<s�'�

+þA, ¿º���P: %7�e�¦aÅ@ ���²ú��������H Ø�¦§4� Û¼àÔaË>s� ��6 x���H
X<s�'� +þA

'Í	���P: Òqt$í
�� ���²ú��������H Ø�¦§4� Û¼àÔaË>, ¿º���P: Òqt$í
��
���²ú��������H Ø�¦§4� Û¼àÔaË>Ü¼�Ð �Ð?/��� y�� �½Ó3lq +'\�
³ðr�÷&��H ì�ro���
copy(dice.begin(), dice.end(), out_iter);

copy(dice.begin(), dice.end(), ostream_iterator<int,char>(cout," "));

"�×7�e� �§;³¹ [ËcW� m�/�× è«�×Ü«8��b� V�16*�×
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C++ Ø̧)K� string <³�8�â«

auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

l�'aQcl�'a�� !�
³Àø5� l�ËÂ
l�'aQcl�'a�+ ¤4 ÇÚ
l�'aQcl�'a N�¥� 
5����, 5�%�×, �¿D�f

̈>Ycl��/�+ ¤4 ÇÚ
Úr
TÒ¼ 
̈>Ycl��/

istream iterator

copy() ·ú��¦o�7£§Ü¼�Ð ³ðï�r {9�§4�\�"f �	�_�s��-�Ð {9�§4�
copy(istream_iterator<int, char>(cin), istream_iterator<int, char>(),

dice.begin());

'Í	���P: %7�e�¦aÅ@ ���²ú��������H {9�§4� Û¼àÔaË>\�"f ~ÃÎ�̀¦ X<s�'�

+þA, ¿º���P: %7�e�¦aÅ@ ���²ú��������H {9�§4� Û¼àÔaË>s� ��6 x���H
X<s�'� +þA

Òqt$í
�� ���²ú��������H {9�§4� Û¼àÔaË>, Òqt|ÄÌ���� {9�§4�s�
z�́J�Ùþ¡6£§�̀¦ _�p�

7£¤, ��{9� =åQ, X<s�'� +þA Ô�¦{9�u�, Õªü@_� {9�§4� z�́J��� {9�#Q±ú�
M:��t� {9�§4� Û¼àÔaË>Ü¼�ÐÂÒ'� X<s�'�\�¦ {9���H����H _�p�

"�×7�e� �§;³¹ [ËcW� m�/�× è«�×Ü«8��b� V�16*�×
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auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

l�'aQcl�'a�� !�
³Àø5� l�ËÂ
l�'aQcl�'a�+ ¤4 ÇÚ
l�'aQcl�'a N�¥� 
5����, 5�%�×, �¿D�f

̈>Ycl��/�+ ¤4 ÇÚ
Úr
TÒ¼ 
̈>Ycl��/

l��� Ä»6 xô�Ç s�'�YUs�'�[þt

iterator K��8 ��{9�s� &ñ
_����H s�'�YUs�'�[þt
istream_iterator, ostream_iterator, reverse_iterator,

insert_iterator, back_insert_iterator, front_insert_iterator

reverse_iterator��H Êê��� Ø�¦§4��<Ê
copy(dice.rbegin(), dice.rend(), out_iter);

rbegin()��H past-the-end 0Au�s� 9, rend()��H 'Í	���P:
"é¶�è_� 0Au�e��

rbegin() õ� end()��H °ú �Ér °ú̀�כ¦ ���Ér +þAÜ¼�Ð o����, begin()
õ� rend() �̧ ��ðøÍ��t�
%i�~½Ó�¾Ó s�'�YUs�'���H ���$� y���èr�v��¦ ?/6 x �ÃÐ�̧\�¦ Ãº'���<Ê

rp�� #�$Á	���P: 0Au�\�¦ ��o���������, *rp ��H ��$Á	���P: 0Au�_�
°úכs� H�d

"�×7�e� �§;³¹ [ËcW� m�/�× è«�×Ü«8��b� V�16*�×
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auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

l�'aQcl�'a�� !�
³Àø5� l�ËÂ
l�'aQcl�'a�+ ¤4 ÇÚ
l�'aQcl�'a N�¥� 
5����, 5�%�×, �¿D�f

̈>Ycl��/�+ ¤4 ÇÚ
Úr
TÒ¼ 
̈>Ycl��/

copy()��H 4�¤��÷&��H �	�_�s��-_� ß¼l�\�¦ ��1lx �̧&ñ
 ·ú§�<Ê

¶ú�{9� s�'�YUs�'��Ð 4�¤�� õ�&ñ
�̀¦ ¶ú�{9� õ�&ñ
Ü¼�Ð
���8̈��<ÊÜ¼�Ð+� K����

���Ér _�|
� : ¶ú�{9� s�'�YUs�'�\�¦ ��6 x���H copy()��H #3�0A
t�&ñ
 Ðlr!Q �<ÊÃº(\V\�¦ [þt#Q insert() Ðlr!Q �<ÊÃº)�Ð ���8̈�����
�s̀��� �8 ò́Ö�¦&h�e�� (Effective STL �½Ó3lq 5)
back_insert_iterator — �	�_�s��- ú́�p�\� "é¶�è ¶ú�{9�

�¦&ñ
 r�çß�(O(1))\� ú́�p�\� ���Ér ¶ú�{9��̀¦ )�6 x���H
�	�_�s��-+þA\�ëß� ��6 x (\V: vector,list,deque)

front_insert_iterator — �	�_�s��-_� ���¿º\� "é¶�è ¶ú�{9�
�¦&ñ
 r�çß�(O(1))\� ���¿º\� ���Ér ¶ú�{9��̀¦ )�6 x���H
�	�_�s��-+þA\�ëß� ��6 x (\V: list,deque)

insert_iterator — Òqt$í
��\� ���²ú� ������Ð t�&ñ
�)a 0Au�
·ú¡\� "é¶�è ¶ú�{9�

0Aü< °ú �Ér ]jô�Çs� \O�#Q ���¿º\� &ñ
�Ð\�¦ ¶ú�{9�½+É Ãº e��Ü¼��,
front_insert_iterator\� q�K� Ö¼aË>

"�×7�e� �§;³¹ [ËcW� m�/�× è«�×Ü«8��b� V�16*�×
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auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

l�'aQcl�'a�� !�
³Àø5� l�ËÂ
l�'aQcl�'a�+ ¤4 ÇÚ
l�'aQcl�'a N�¥� 
5����, 5�%�×, �¿D�f

̈>Ycl��/�+ ¤4 ÇÚ
Úr
TÒ¼ 
̈>Ycl��/

s�'�YUs�'�ü< �	�_�s��-

s� s�'�YUs�'�[þt�Ér �	�_�s��- +þA�̀¦ %7�e�¦aÅ@ ���²ú� ������Ð
��6 x��¦ z�́]j �	�_�s��- d��Z>���\�¦ Òqt$í
�� ���²ú� ������Ð
��6 x�<Ê — 1146Aá¤ inserts.cpp
back_insert_iterator<vector<int> > back_iter (dice);

insert_iterator<vector<int> > insert_iter (dice, dice.begin());

vector
empty(), size(), front(), back(), push_back(),
pop_back() 1px1px

queue
empty(), size(), front(), back(), push_back(),
pop_front() 1px1px

copy()�Ð �	�_�s��-\�"f �	�_�s��-�Ð 4�¤��, �	�_�s��-\�"f
Ø�¦§4�Û¼àÔaË>Ü¼�Ð4�¤��, {9�§4�Û¼àÔaË>\�"f�	�_�s��-�Ð4�¤���<Ê
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auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

l�'aQcl�'a�� !�
³Àø5� l�ËÂ
l�'aQcl�'a�+ ¤4 ÇÚ
l�'aQcl�'a N�¥� 
5����, 5�%�×, �¿D�f

̈>Ycl��/�+ ¤4 ÇÚ
Úr
TÒ¼ 
̈>Ycl��/

�	�_�s��-_� 7áxÀÓ

l��:r&h�Ü¼�Ð @/ÂÒì�r_� �â
Äº, �	�_�s��-\���H Ì�o�̂��
4�¤��(copy)÷&#Q [þt#Q���¦, 4�¤��÷&#Q ��6�§ (Effective STL
�½Ó3lq 3)

�	�_�s��- >h¥Æ� — �	�_�s��-, r�$ã¶Û¼ �	�_�s��-, ���½+Ë
�	�_�s��-

�	�_�s��- +þA — ½̈�̂&h���� �	�_�s��- Ì�o�̂[þt�̀¦ Òqt$í
���H X<
��6 x½+É Ãº e����H %7�e�¦aÅ@

deque, list, queue, priority queue, stack, vector, map,
multimap, set, multiset, bitset
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Áþ�¢æ¹ ấØ̧
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auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

l�'aQcl�'a�� !�
³Àø5� l�ËÂ
l�'aQcl�'a�+ ¤4 ÇÚ
l�'aQcl�'a N�¥� 
5����, 5�%�×, �¿D�f

̈>Ycl��/�+ ¤4 ÇÚ
Úr
TÒ¼ 
̈>Ycl��/

�	�_�s��- +þA &ñ
o� (Effective STL)

³ðï�r STL r�$ã¶Û¼ (sequence) �	�_�s��- – deque, list (s�×�æ
a�Aß¼×¼ o�Û¼àÔ), vector, string

³ðï�r STL ���½+Ë (associative) �	�_�s��- – map, multimap, set,
multiset

q�³ðï�r r�$ã¶Û¼ �	�_�s��- – slist (dç
/åJ a�Aß¼×¼ o�Û¼àÔ), rope
(@/6 x|¾Ó ë�H��\P�)

www.sgi.com/tech/stl/, www.boost.org,
www.stlport.org (Effective STL �½Ó3lq 50)

q�³ðï�r ���½+Ë �	�_�s��- – hash set, hash multiset, hash map,
hash multimap

�&³F���H ³ðï�rs� ��m�t�ëß�, K�/' �	�_�s��-\� Ø�æì�ry� @/q�K�
¿º��. (Effective STL �½Ó3lq 25)
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e��� ��l�áÃ�ah�
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³Àø5� l�ËÂ
l�'aQcl�'a�+ ¤4 ÇÚ
l�'aQcl�'a N�¥� 
5����, 5�%�×, �¿D�f

̈>Ycl��/�+ ¤4 ÇÚ
Úr
TÒ¼ 
̈>Ycl��/

�	�_�s��- +þA &ñ
o� (Effective STL)

string @/��� ��6 x÷&��H vector<char>
1lx&h�Ü¼�Ð ½+É{©�ô�Ç C�\P��Ð����H vectorü< strings� zf���.
(Effective STL �½Ó3lq 13)

³ðï�r ���½+Ë �	�_�s��- @/��� ��6 x÷&��H vector

���½+Ë �	�_�s��- @/��� &ñ
§>=�)a vector\�¦ æ¼��H ��s	כ a%~�̀¦ M:��
e����. (Effective STL �½Ó3lq 23)

STL\� 5Åq�t� ·ú§��H ³ðï�r �	�_�s��- – C++ C�\P�, bitset,
valarray, stack, queue, priority queue

l��>r_� C API\� vectorü< string�̀¦ �Å�l���H ~½ÓZO��̀¦ ·ú���¿º��.
(Effective STL �½Ó3lq 16)
vector<bool> �Ðl�\�¦ [�t°ú s� ���. (Effective STL �½Ó3lq 18)
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³Àø5� l�ËÂ
l�'aQcl�'a�+ ¤4 ÇÚ
l�'aQcl�'a N�¥� 
5����, 5�%�×, �¿D�f

̈>Ycl��/�+ ¤4 ÇÚ
Úr
TÒ¼ 
̈>Ycl��/

�	�_�s��- >h¥Æ�

>h¥Æ�&h�s�êøÍ _�p���H �	�_�s��-�� �©�5Åq÷&t� ·ú§6£§�̀¦ _�p�
C++ ë�HZO�&h� t�"é¶s� \O�6£§

�̧��H �	�_�s��- 9þtA�Û¼[þts� ëß�7á¤K���½+É ̈½¹כ ���½Ó[þt_� |9�½+Ë

�	�_�s��-��H éß�{9� +þA_� ���Ér Ì�o�̂[þt�̀¦ $��©����H Ì�o�̂
(non-intrusive container)

"f�Ð ���Ér +þA_� Ì�o�̂[þt�̀¦ $��©����H intrusive container\�
@/ô�Ç /åJ[þt�̧ ú́§s� e��Ü¼�� ³ðï�r\���� 2[/åL�t� ·ú§6£§

�	�_�s��-\� [þt#Q°ú� Ì�o�̂[þt�̀¦ 4�¤�� Òqt$í
��ü< 4�¤�� @/{9�
���íß����� ½̈�&³÷&#Q e��#Q�� �<Ê

#Qb�G>� 4�¤���� îß�÷&��H 9þtA�Û¼ Ì�o�̂\�¦ [O�>�½+É Ãº e���̀¦��?

l��:r �	�_�s��-��H "é¶�è[þts� :£¤Z>�ô�Ç í�H"f�Ð $��©�÷&����,
$��©� í�H"f�� ����â
÷&t� ·ú§��H���¦ �Ð�©��t� ·ú§6£§

>h¥Æ�_� >h|¾Ó(refinement)�Ér Õª�Qô�Ç �Ð�©��̀¦ ÆÒ��½+É Ãº e��6£§
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ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)
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e��� ��l�áÃ�ah�

l�'aQcl�'a�� !�
³Àø5� l�ËÂ
l�'aQcl�'a�+ ¤4 ÇÚ
l�'aQcl�'a N�¥� 
5����, 5�%�×, �¿D�f

̈>Ycl��/�+ ¤4 ÇÚ
Úr
TÒ¼ 
̈>Ycl��/

l��:r �	�_�s��-_� :£¤$í


1149 Aá¤_� ³ð 16.5

&h���H&h� 4�¤ú̧��̧ (asymptotic complexity) — �¦&ñ
 r�çß�
(O(1)), q�YV r�çß� (O(n)) (�ÃÐ�¦: (����{9� r�çß�)

aü< b�� �	�_�s��-{9� M:, == ���íß�����H q�YV r�çß�s� ���aË>

STL "î
[j�� �<ÊÃº[þt�̀¦ {9��̀¦ M:��H &h���H&h� 4�¤ú̧��̧\�¦ s�K�K���
� 9, STL �<ÊÃº\�¦ ���$í
����� ��6 xÙþ¡�̀¦ M:\��̧ &h���H&h�
4�¤ú̧��̧\�¦ ³ðl�K��� �<Ê

"�×7�e� �§;³¹ [ËcW� m�/�× è«�×Ü«8��b� V�16*�×



Áþ�¢æ¹ ấØ̧
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��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

l�'aQcl�'a�� !�
³Àø5� l�ËÂ
l�'aQcl�'a�+ ¤4 ÇÚ
l�'aQcl�'a N�¥� 
5����, 5�%�×, �¿D�f

̈>Ycl��/�+ ¤4 ÇÚ
Úr
TÒ¼ 
̈>Ycl��/

r�$ã¶Û¼

deque, list, queue, priority queue, stack, vector

s�'�YUs�'��� þj�èô�Ç ���~½Ó s�'�YUs�'���H ÷&#Q�� ô�Ç����H

̈½¹כ ���½Ó ÆÒ��

"é¶�è[þts� f����� í�H"f�Ð C�u�H�d

r�$ã¶Û¼ ̈½¹כ ���½Ó (1151 Aá¤_� ³ð 16.6)

���×þ�&h� r�$ã¶Û¼ ̈½¹כ ���½Ó (1152 Aá¤_� ³ð 16.7) — O(1)\�"f
Ãº'��|̈c M:\�ëß� ½̈�&³÷&��H �Ü¼�Ð	כ ��&ñ
�<Ê
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ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)
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e��� ��l�áÃ�ah�

l�'aQcl�'a�� !�
³Àø5� l�ËÂ
l�'aQcl�'a�+ ¤4 ÇÚ
l�'aQcl�'a N�¥� 
5����, 5�%�×, �¿D�f

̈>Ycl��/�+ ¤4 ÇÚ
Úr
TÒ¼ 
̈>Ycl��/

vector

#include <vector>

C�\P�_� 9þtA�Û¼ ³ð�&³

ß¼l�_� 1lx&h���� ����â


"é¶�è[þt\� @/ô�Ç e��_� ]X���H

ú́�p�\� ÆÒ���� ���]j

���¿º\� ÆÒ���� ���]j (O(n))

+'|9��̀¦ Ãº e����H ��%i�$í
 (reversible) �	�_�s��- — rbegin(),
rend()
for_each(dice.begin(), dice.end(), Show); cout << endl;

for_each(dice.rbegin(), dice.rend(), Show); cout << endl;
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��
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e��� ��l�áÃ�ah�

l�'aQcl�'a�� !�
³Àø5� l�ËÂ
l�'aQcl�'a�+ ¤4 ÇÚ
l�'aQcl�'a N�¥� 
5����, 5�%�×, �¿D�f

̈>Ycl��/�+ ¤4 ÇÚ
Úr
TÒ¼ 
̈>Ycl��/

deque

#include <deque>

�ª�Aá¤\� =åQs� e����H Ç© (double-ended queue) — ‘X<ß¼’�� µ1Ï6£§

vectorü< ú́§s� q�5pw� 9, e��_� ]X���H�̧ t�"é¶

���¿º\� ÆÒ���� ���]j�� O(1)

@/ÂÒì�r_� ���íß�s� ���¿º�� ú́�p�_� ¶ú�{9�,���]j����� �¦�9K�
�̂¦ëß�ô�Ç ½̈�̧

vector�Ð�� �8 ú́§�Ér t�"é¶Ü¼�Ð ½̈�&³�Ér �8 4�¤ú̧��<Ê — e��_�

]X���Hõ� r�$ã¶Û¼ ×�æçß�_� ¶ú�{9�õ� ���]j��H vector�� �8 ��2£§

"�×7�e� �§;³¹ [ËcW� m�/�× è«�×Ü«8��b� V�16*�×



Áþ�¢æ¹ ấØ̧
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5����, 5�%�×, �¿D�f

̈>Ycl��/�+ ¤4 ÇÚ
Úr
TÒ¼ 
̈>Ycl��/

list

#include <list>

s�×�æ a�Aß¼×¼ o�Û¼àÔ — ���Êê~½ÓÜ¼�Ð ¿±�¦ t���°ú� Ãº e��6£§

#QÖ¼ 0Au�\�"f_� ¶ú�{9��̧ O(1)

C�\P� ³ðl�ü< e��_� ]X���H�Ér îß�H�d

��%i�$í
 �	�_�s��-

e��_� 0Au�\� ¶ú�{9�,���]j s�Êê\��̧ "é¶�è[þt�Ér ]j��o�\� e��6£§
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5����, 5�%�×, �¿D�f

̈>Ycl��/�+ ¤4 ÇÚ
Úr
TÒ¼ 
̈>Ycl��/

list

#include <list>

o�Û¼àÔ t��¾Ó&h���� Ðlr!Q �<ÊÃº[þt (1155 Aá¤ ³ð 16.8)

insert() — �̧o�t�V,� #3�0A\�¦ 4�¤���#� 3lq&h�t�\� ¶ú�{9�
splice() — �̧o�t�V,� #3�0A\�¦ 3lq&h�t�\� ��\V �̀��̂�

s�'�YUs�'�\�¦ Õª@/�Ð Ä»t��<Ê

splice()�Ð ]X�3lqr�v��¦ èß� Êê\��̧ s�'�YUs�'���H °ú �Ér "é¶�è\�¦
��o�(��

unique() — °ú �Ér °úכ[þts� ���]X�K� e��Ü¼���, Õª[þt�̀¦ ���_�
°úכÜ¼�Ð éß�{9��o�<Ê

sort()ü< unique()�̀¦ :�xK�"f #��Q 1lx{9�ô�Ç °úכ[þt�̀¦ ����Ð
éß�{9��o½+É Ãº e��6£§
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5����, 5�%�×, �¿D�f

̈>Ycl��/�+ ¤4 ÇÚ
Úr
TÒ¼ 
̈>Ycl��/

list

Ðlr!Q�� ����� sort() �<ÊÃº

&ñ
§>=�̀¦ 0AK� e��_� ]X���H s�'�YUs�'�\�¦ Ê>�̈½¹כ

s� �<ÊÃº��H listü< ��6 x½+É Ãº \O�Ü¼Ù¼�Ð, list��H ���̂&h���� sort
Ðlr!Q �<ÊÃº\�¦ ��t��¦ e��6£§
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̈>Ycl��/�+ ¤4 ÇÚ
Úr
TÒ¼ 
̈>Ycl��/

list �̧½̈ �©���

¿º >h_� o�Û¼àÔ ½+Ë�l� — sort(), merge(), unique()

sort(), merge(), unique(), remove() [þt�Ér �̧|	� �<ÊÃº
(predicate function) %i�½+É�̀¦ ���H �<ÊÃº\�¦ ���²ú�������Ð ~ÃÎ�̀¦
Ãº e��6£§ — s� �̧|	� �<ÊÃº��H Java \�"f��H Comparator %i�½+É
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5����, 5�%�×, �¿D�f

̈>Ycl��/�+ ¤4 ÇÚ
Úr
TÒ¼ 
̈>Ycl��/

queue

#include <queue>

deque 0A_� #Qés'� 9þtA�Û¼

Ç©\�¦ &ñ
_����H l��:r ���íß�ëß� ��0px (1158 Aá¤_� ³ð 16.9)

e��_� ]X���H�̀¦ )�6 x�t� ·ú§�¦, Ç©\�¦ ¿±�¦ t�������H
s�'�YUs�'� ���íß��̧ )�6 x�t� ·ú§6£§
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5����, 5�%�×, �¿D�f

̈>Ycl��/�+ ¤4 ÇÚ
Úr
TÒ¼ 
̈>Ycl��/

priority queue

#include <queue>

vector 0A_� #Qés'� 9þtA�Û¼

Äº��� í�H0A�� �8 Z�}�Ér �½Ó3lqs� Ç©_� ���¿º�Ð ��y��

Òqt|ÄÌ ��0pxô�Ç Òqt$í
�� ���²ú� �����\�¦ :�xK� Äº��� í�H0A\�¦ t�&ñ

priority_queue<int> pq1;

priority_queue<int> pq2(greater<int>); // greater<int> ¦Ûå ¬ÁªÍá ¨µכÈ³Éí

greater<int> ��H p�o� &ñ
_��)a �<ÊÃº Ì�o�̂
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5����, 5�%�×, �¿D�f

̈>Ycl��/�+ ¤4 ÇÚ
Úr
TÒ¼ 
̈>Ycl��/

stack

#include <stack>

vector 0A_� #Qés'� 9þtA�Û¼

���+þA&h���� Û¼×þ� ���'��̀s�Û¼\�¦ ]j/BN (1159 Aá¤_� ³ð 16.10)

e��_� ]X���H�̀¦ )�6 x�t� ·ú§�¦, Û¼×þ��̀¦ ¿±�¦ t�������H
s�'�YUs�'� ���íß��̧ )�6 x�t� ·ú§6£§

"�×7�e� �§;³¹ [ËcW� m�/�× è«�×Ü«8��b� V�16*�×



Áþ�¢æ¹ ấØ̧
C++ Ø̧)K� string <³�8�â«

auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

l�'aQcl�'a�� !�
³Àø5� l�ËÂ
l�'aQcl�'a�+ ¤4 ÇÚ
l�'aQcl�'a N�¥� 
5����, 5�%�×, �¿D�f

̈>Ycl��/�+ ¤4 ÇÚ
Úr
TÒ¼ 
̈>Ycl��/

���½+Ë �	�_�s��-

í�H��� l�ìøÍs� �����, ?/6 x l�ìøÍ ���Ò�o

associative memory, content addressable memory
K�~Û¼ ¢̧��H �����odç
Ü¼�Ð ½̈�&³

"é¶�è[þt\� @/ô�Ç ���Ér ]X���H�̀¦ ]j/BN

�	�_�s��- X_� X::value_type �Ér �	�_�s��-\� $��©��)a °úכ_�
X<s�'� +þA

���½+Ë �	�_�s��- X_� X::key_type �Ér �	�_�s��-\�"f
��6 x÷&��H v�_� X<s�'� +þA

set, multiset (<set>), map, multimap (<map>)

"�×7�e� �§;³¹ [ËcW� m�/�× è«�×Ü«8��b� V�16*�×



Áþ�¢æ¹ ấØ̧
C++ Ø̧)K� string <³�8�â«

auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

l�'aQcl�'a�� !�
³Àø5� l�ËÂ
l�'aQcl�'a�+ ¤4 ÇÚ
l�'aQcl�'a N�¥� 
5����, 5�%�×, �¿D�f

̈>Ycl��/�+ ¤4 ÇÚ
Úr
TÒ¼ 
̈>Ycl��/

set \V]j

���©� éß�í�Hô�Ç ���½+Ë �	�_�s��-�Ð, °úכ ���̂�� v�e��
v���H �¦Ä»�#�, ���_� set \� "f�Ð °ú �Ér v���H ��� µ1Ú\�
\O�6£§. (\V: {1,2,3,5,7})
multiset _� �â
Äº, 1lx{9�ô�Ç v��� #��Q >h e���̀¦ Ãº e��6£§. (\V:
{1,2,2,2,3,5,7,7})
��%i�$í
e�� — +'ÂÒ'� ��Ë̈�Ð {9��̀¦ Ãº e��6£§
set<string> A; // string ¡ÊÞ¹¤כÛå¬Ç Ýî³Éî

set<string, less<string> > A; // less<> ±Îí²Ûå¦Ýð

���Ér �	�_�s��-[þt%�!3� s�'�YUs�'�_� #3�0A\�¦ ���²ú� ������Ð

��6 x���H Òqt$í
��\�¦ ��t��¦ e��Ü¼Ù¼�Ð, |9�½+Ë�̀¦ ~1�>� C�\P�
?/6 xÜ¼�Ð �íl��o½+É Ãº e��6£§

�§|9�½+Ë (set_intersection()), ½+Ë|9�½+Ë (set_union()),
	�|9�½+Ë (set_difference())

"�×7�e� �§;³¹ [ËcW� m�/�× è«�×Ü«8��b� V�16*�×



Áþ�¢æ¹ ấØ̧
C++ Ø̧)K� string <³�8�â«

auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

l�'aQcl�'a�� !�
³Àø5� l�ËÂ
l�'aQcl�'a�+ ¤4 ÇÚ
l�'aQcl�'a N�¥� 
5����, 5�%�×, �¿D�f

̈>Ycl��/�+ ¤4 ÇÚ
Úr
TÒ¼ 
̈>Ycl��/

set union()

set_union() �<ÊÃº��H ��$Á	 >h_� s�'�YUs�'�\�¦ ��6 x�<Ê (%�6£§
¿º >h��H ]j 1 |9�½+Ë_� #3�0A, ��6£§ ¿º >h��H ]j 2 |9�½+Ë_� #3�0A,
��t�}�� �����H Ø�¦§4� s�'�YUs�'�)
|9�½+Ë Aü< |9�½+Ë B_� ½+Ë|9�½+Ë Ø�¦§4��Ér?
set_union(A.begin(), A.end(), B.begin(), B.end(),

ostream_iterator<string, char> out(cout," "));

���õ�\�¦ |9�½+Ë C\� V,��¦ z�·�����?
C.begin()s� ÕªXO���K� �Ðs�t�ëß�, ���½+Ë |9�½+Ë[þt�Ér v�\�¦
�©�Ãº°úכÜ¼�Ð çß�ÅÒ�Ù¼�Ð, C.begin�Ér �©�Ãº s�'�YUs�'�s�Ù¼�Ð
&h�]X��t� ·ú§6£§

copy()_� �â
Äº%�!3�, set_union() �<ÊÃº��H l��>r_� X<s�'�
0A\� W=�#Qæ¼ 9, Dh�Ðî�r &ñ
�Ð\�¦ $��©�½+É Ø�æì�rô�Ç /BNçß�s� p�o�
SX��Ð÷&#Q�� ���H X<, C�� q�#Qe��Ü¼��� îß�H�d

"�×7�e� �§;³¹ [ËcW� m�/�× è«�×Ü«8��b� V�16*�×



Áþ�¢æ¹ ấØ̧
C++ Ø̧)K� string <³�8�â«

auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

l�'aQcl�'a�� !�
³Àø5� l�ËÂ
l�'aQcl�'a�+ ¤4 ÇÚ
l�'aQcl�'a N�¥� 
5����, 5�%�×, �¿D�f

̈>Ycl��/�+ ¤4 ÇÚ
Úr
TÒ¼ 
̈>Ycl��/

set union(), lower bound(), upper bound()

s� ¿º ë�H]j\�¦ insert_iterator��H °ú s� K�����<Ê — Ø�¦§4�

s�'�YUs�'�_� >h¥Æ��̀¦ �̧4Sqa�A���H 1lxr�\�, 4�¤��\�¦ ¶ú�{9�Ü¼�Ð
���8̈�

set_union(A.begin(), A.end(), B.begin(), B.end(),

insert_iterator<set<string> > (C, C.begin()));

lower_bound() — ���_� v� X<s�'� +þA�̀¦ ���²ú� ������Ð

~ÃÎ��"f, Õª |9�½+Ë\�"f v� ���²ú� ������Ð�� ���t� ·ú§�Ér (7£¤
ß¼���� °ú �Ér) �	כ ×�æ ���©� ����Ér ('Í	���P:) Ðlr!Q\�¦ t�r����H
s�'�YUs�'�\�¦ ìøÍ8̈� — \O�Ü¼��� end()

upper_bound() — ���_� v� X<s�'� +þA�̀¦ ���²ú� ������Ð

~ÃÎ��"f, Õª |9�½+Ë\�"f v� ���²ú� ������Ð�� 	�H �	כ ×�æ ���©� ����Ér
('Í	���P:) Ðlr!Q\�¦ t�r����H s�'�YUs�'�\�¦ ìøÍ8̈� — \O�Ü¼���

end()

"�×7�e� �§;³¹ [ËcW� m�/�× è«�×Ü«8��b� V�16*�×



Áþ�¢æ¹ ấØ̧
C++ Ø̧)K� string <³�8�â«

auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

l�'aQcl�'a�� !�
³Àø5� l�ËÂ
l�'aQcl�'a�+ ¤4 ÇÚ
l�'aQcl�'a N�¥� 
5����, 5�%�×, �¿D�f

̈>Ycl��/�+ ¤4 ÇÚ
Úr
TÒ¼ 
̈>Ycl��/

insert()

set�Ér insert() Ðlr!Q �<ÊÃº\�¦ ��f��
string s("tennis");

A.insert(s); // ¡Éï¬Ûå ªÉî¬Ýî

B.insert(A.begin(),A.end()); // ¨Íí¬Ä¦Ûå ªÉî¬Ýî

"�×7�e� �§;³¹ [ËcW� m�/�× è«�×Ü«8��b� V�16*�×



Áþ�¢æ¹ ấØ̧
C++ Ø̧)K� string <³�8�â«

auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

l�'aQcl�'a�� !�
³Àø5� l�ËÂ
l�'aQcl�'a�+ ¤4 ÇÚ
l�'aQcl�'a N�¥� 
5����, 5�%�×, �¿D�f

̈>Ycl��/�+ ¤4 ÇÚ
Úr
TÒ¼ 
̈>Ycl��/

multimap \V]j

��%i�$í
(reversible), ���½+Ë$í
(associative), �èh�AH�d(sorted)

multimap<int,string> codes; — int\�¦ v� X<s�'� +þAÜ¼�Ð
��6 x��¦ string�̀¦ $��©�÷&��H X<s�'� +þAÜ¼�Ð ��6 x���H
multimap Ì�o�̂\�¦ Òqt$í


]j 3 ���²ú� ������Ð q��§ �<ÊÃº�� �<ÊÃº Ì�o�̂\�¦ ��6 x½+É Ãº
e��Ü¼ 9, n�e�¦àÔ��H less<> %7�e�¦aÅ@

&ñ
�Ð\�¦ ô�Ç X< �̧Ü¼l� 0AK� X<s�'�\�¦ ô�Ç �©�Ü¼�Ð ���½+Ë —
pair<class T, class U> %7�e�¦aÅ@ ��6 x
multimap<int,string> codes;

pair<const int, string> item(51,"Busan");

codes.insert(item);

codes.insert(pair<const int, string> (42,"Daejeon"););

cout << item.first << " " << item.second << endl;

"�×7�e� �§;³¹ [ËcW� m�/�× è«�×Ü«8��b� V�16*�×



Áþ�¢æ¹ ấØ̧
C++ Ø̧)K� string <³�8�â«

auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

l�'aQcl�'a�� !�
³Àø5� l�ËÂ
l�'aQcl�'a�+ ¤4 ÇÚ
l�'aQcl�'a N�¥� 
5����, 5�%�×, �¿D�f

̈>Ycl��/�+ ¤4 ÇÚ
Úr
TÒ¼ 
̈>Ycl��/

multimap Ì�o�̂\� @/ô�Ç ���íß�

count() Ðlr!Q �<ÊÃº�Ð v�[þt_� >hÃº ìøÍ8̈�

lower_bound() ü< upper_bound() Ðlr!Q �<ÊÃº��H v�\�¦
2[1pq��¦ set \� @/ô�Ç ��õ	כ 1lx{9��>� 1lx���

equal_range() Ðlr!Q �<ÊÃº��H v�\�¦ ���²ú� ������Ð 2[�#� Õª
v�\� ÂÒ½+Ë÷&��H #3�0A\�¦ pair�Ð y����"f ����?/��H
s�'�YUs�'�\�¦ ìøÍ8̈�
1166Aá¤
pair<multimap<int,string>::iterator,multimap<int,string>::iterator>

range=code.equal_range(51);

cout<<"È¬ÏÞ °¼¤Æ¡´ 51 ¬Ýá ¤¼ªÈ¤Ûå:\n";

multimap<int,string>::iterator it;

for(it=range.first;it!=range.second;++it) cout<<(*it).second<<endl;

"�×7�e� �§;³¹ [ËcW� m�/�× è«�×Ü«8��b� V�16*�×



Áþ�¢æ¹ ấØ̧
C++ Ø̧)K� string <³�8�â«

auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

Ëa�æ«'a 5����
i�h� Ça��+ÛÖS Ëa�æ«'a
#a)̈h'a¡�· Ëa�æ«'aÿ? Áþ�ÊÁ #a)̈h'a

*í
ß¼'� >h¥Æ�

\V
for_each(book.begin(),book.end(),ShowReview);

template<class InputIterator, class Function>

Function for_each(InputIterator first, InputIterator last, Function f);

�<ÊÃº Ì�o�̂ — 1169Aá¤ �À»ÂÒì�r �ï×¼ (operator()(...) Ðlr!Q
�<ÊÃº�� �̧!Q�Ðç̀
H�d)

�<ÊÃº �í���'�ü< °ú s� Ô�¦o�l��̧ �<Ê — �<ÊÃº s�2£§, �<ÊÃº\�¦
t�r����H �í���'� ���Ãº (�ÃÐ�¦: (*(void(*)())0)();)

"�×7�e� �§;³¹ [ËcW� m�/�× è«�×Ü«8��b� V�16*�×



Áþ�¢æ¹ ấØ̧
C++ Ø̧)K� string <³�8�â«

auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

Ëa�æ«'a 5����
i�h� Ça��+ÛÖS Ëa�æ«'a
#a)̈h'a¡�· Ëa�æ«'aÿ? Áþ�ÊÁ #a)̈h'a

*í
ß¼'� >h¥Æ�

STL_� *í
ß¼'� >h¥Æ�

]j�-YUs�'� (generator) — ���²ú� ����� \O�s�  ñØ�¦���H �<ÊÃº
éß��½Ó �<ÊÃº (unary function) — ���_� ���²ú� ������Ð  ñØ�¦���H
�<ÊÃº

áÔYUn�v�àÔ, ¢̧��H �̧|	� (predicate) — ���_� ���²ú� �����\�¦

��t��¦ bool °ú̀�כ¦ ìøÍ8̈����H �<ÊÃº

s��½Ó �<ÊÃº (binary function) — ¿º >h_� ���²ú� ������Ð
 ñØ�¦���H �<ÊÃº

s��½Ó �̧|	� (binary predicate) — ¿º >h_� ���²ú� �����\�¦ ��t��¦

bool °ú̀�כ¦ ìøÍ8̈����H �<ÊÃº

"�×7�e� �§;³¹ [ËcW� m�/�× è«�×Ü«8��b� V�16*�×



Áþ�¢æ¹ ấØ̧
C++ Ø̧)K� string <³�8�â«

auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

Ëa�æ«'a 5����
i�h� Ça��+ÛÖS Ëa�æ«'a
#a)̈h'a¡�· Ëa�æ«'aÿ? Áþ�ÊÁ #a)̈h'a

�<ÊÃº �í���'�ü< *í
ß¼'�

list %7�e�¦aÅ@�Ér remove_if() éß��½Ó �<ÊÃº\�¦ Ðlr!Q �<ÊÃº�Ð ��f��
bool tooBig(int n) { return n>100; }

list<int> scores;

scores.remove_if(tooBig);

*í
ß¼'�\�¦ :�xK� tooBig \� ���²ú� �����\�¦ ��� �8 ÆÒ��
template <class T>

class TooBig

{

private: T cutoff;

prublic:

TooBig(const T& t) : cutoff(t) {}

bool operator()(const T& v) { return v > cutoff; }

}
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C++ Ø̧)K� string <³�8�â«

auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

Ëa�æ«'a 5����
i�h� Ça��+ÛÖS Ëa�æ«'a
#a)̈h'a¡�· Ëa�æ«'aÿ? Áþ�ÊÁ #a)̈h'a

*í
ß¼'�\�¦ :�xô�Ç #Qés'� ½̈�&³

tooBigs� ¿º >h_� ���²ú� �����\�¦ ��6 x���H %7�e�¦aÅ@ �<ÊÃº�����
template <class T> bool tooBig(const T& val, const T& lim)

{ return val > lim; }

s�\�¦ ���_� ���²ú� �����\�¦ ��6 x���H *í
ß¼'��Ð �¦}9� Ãº e��6£§
template <class T> class TooBig2 {

private: T cutoff;

prublic:

TooBig2(const T& t) : cutoff(t) {}

bool operator()(const T& v) { return tooBig<T>(v, cutoff); }

}

TooBig2<int> tB100(100);

int x = 0;

cin >> x;

if (tB100(x)) { ... }// if (tooBig(x,100)) ¡½ ¤Ñò¬Ýå
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auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

Ëa�æ«'a 5����
i�h� Ça��+ÛÖS Ëa�æ«'a
#a)̈h'a¡�· Ëa�æ«'aÿ? Áþ�ÊÁ #a)̈h'a

W1 >h_� ���²ú� �����\�¦ ��t���H transform()

%�6£§ ¿º ���²ú� �������H {9�§4� �	�_�s��- îß�_� #3�0A\�¦ t�&ñ
���H

s�'�YUs�'�

[j ���P: ���²ú� �������H Ø�¦§4� �	�_�s��-\� ���õ�\�¦ 4�¤��½+É r����

0Au�\�¦ t�&ñ
���H s�'�YUs�'�

W1 ���P: ���²ú� �������H y�� "é¶�è\� &h�6 x½+É *í
ß¼'� (ô�Ç >h_�
���²ú� �����)
const int LIM=5;

double arr1[LIM] = { 36, 39, 42, 45, 48 };

vector<double> gr8(arr1, arr1+LIM);

ostream_iterator<double, char> out(cout, " ");

transform(gr8.begin(), gr8.end(), out, sqrt);
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auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

Ëa�æ«'a 5����
i�h� Ça��+ÛÖS Ëa�æ«'a
#a)̈h'a¡�· Ëa�æ«'aÿ? Áþ�ÊÁ #a)̈h'a

��$Á	 >h_� ���²ú� �����\�¦ ��t���H transform()

[j ���P: ���²ú� �������H ]j 2 {9�§4� �	�_�s��- îß�_� r���� 0Au�\�¦
t�&ñ
���H s�'�YUs�'�

W1 ���P: ���²ú� �������H Ø�¦§4� �	�_�s��-\� ���õ�\�¦ 4�¤��½+É r����

0Au�\�¦ t�&ñ
���H s�'�YUs�'�

��$Á	 ���P: ���²ú� �������H y�� "é¶�è\� &h�6 x½+É *í
ß¼'� (¿º >h_�
���²ú� �����)
transform(gr8.begin(), gr8.end(),m8.begin(), out, mean);
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Áþ�¢æ¹ ấØ̧
C++ Ø̧)K� string <³�8�â«

auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

Ëa�æ«'a 5����
i�h� Ça��+ÛÖS Ëa�æ«'a
#a)̈h'a¡�· Ëa�æ«'aÿ? Áþ�ÊÁ #a)̈h'a

p�o� &ñ
_��)a *í
ß¼'�

¿º C�\P��̀¦ �8��¦ z�·�����...
double add(double x, double y) { return x+y; }

transform(gr8.begin(), gr8.end(),m8.begin(), out, add);

s�p� STLs� ��t��¦ e��6£§ (1175 Aá¤_� ³ð 16.11)
#include <functional>

...

plus<double> add; // plus<double> ¡ÊÞ¹כ ªÊòªÍò

double y = add(2.2, 3.4); // plus<double>::operator()() ª ¬́Õò

transform(gr8.begin(), gr8.end(),m8.begin(), out, plus<double>());

K��̂¦ëß�ô�Ç ņq]j ¢̧��H r�+«> ë�H]j

transform ëß�Ü¼�Ð Fibonacci /åLÃº 100 �½Ó ½̈�l�
transform ëß�Ü¼�Ð

∑100
N=1 N ½̈�l�

transform ëß�Ü¼�Ð x2(1 ≤ x ≤ 100) Ãº\P� 100 �½Ó ½̈�l�
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C++ Ø̧)K� string <³�8�â«

auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

Ëa�æ«'a 5����
i�h� Ça��+ÛÖS Ëa�æ«'a
#a)̈h'a¡�· Ëa�æ«'aÿ? Áþ�ÊÁ #a)̈h'a

#Qés'��̂¦ (í�H6£x$í
) *í
ß¼'�

í�H6£x$í
 ]j�-YUs�'�, í�H6£x$í
 éß��½Ó �<ÊÃº, í�H6£x$í
 s��½Ó �<ÊÃº,
í�H6£x$í
 �̧|	�, í�H6£x$í
 s��½Ó �̧|	�
í�H6£x$í
 *í
ß¼'�[þt�Ér typedef Ðlr!Q[þt�̀¦ :�xK� ���²ú� �����ü<
o����+þA�̀¦ d��Z>�½+É Ãº e��6£§

result_type, first_argument_type,
second_argument_type

 7�'� gr8 _� y�� "é¶�è[þt\� 2.5\�¦ Y�Lô�Ç�����?
transform(gr8.begin(), gr8.end(),out, ????);

multiplies() *í
ß¼'���H Y�L!lr�̀¦ �t�ëß� s��½Ó �<ÊÃºe�� — ¿º
>h_� ���²ú� �����\�¦ ����Ð...

s�p� ú́�ô�Ç ~½ÓZO� ú́��¦�̧, STL�Ér bind1stü< bind2nd�Ð s�
ë�H]j\�¦ ��1lx�o�<Ê

transform(gr8.begin(),gr8.end(),out,bind1st(multiplies<double>(),2.5));
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C++ Ø̧)K� string <³�8�â«

auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

Ëa�æ«'a 5����
i�h� Ça��+ÛÖS Ëa�æ«'a
#a)̈h'a¡�· Ëa�æ«'aÿ? Áþ�ÊÁ #a)̈h'a

#Qés'��̂¦ (í�H6£x$í
) *í
ß¼'�

bind1st ��H ]j 1 ���²ú� �����\� �©�Ãº @/{9�, bind2nd��H ]j 2
���²ú� �����\� �©�Ãº @/{9�

í�H6£x$í
 s��½Ó �<ÊÃº f2()\� ]j 1 ���²ú� ������Ð val s�����H °ú̀�כ¦
���½+Ë���H bind1st Ì�o�̂ f1 �Ér ��6£§õ� °ú 6£§
bind1st(f2,val) f1;
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C++ Ø̧)K� string <³�8�â«

auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

N±Ó�§h�¤æ̧ Ü«��¹
N±Ó�§h�¤æ̧�+ ��
ð5��\�ê�> §�́Å]�
STL ø� string <³�8�â«
Áþ�ÊÁÿ? 
̈>Ycl��/ Rc¥¿Þ«
STL ��£� �e�

·ú��¦o�7£§

�	�_�s��-ü< ��6 x½+É Ãº e����H STL q�Ðlr!Q �<ÊÃº

sort(), copy(), find(), for_each(), random_shuffle(),
set_union(), set_intersection(), set_difference(),
transform()

·ú��¦o�7£§ [O�>�_� ¿º��t� {9�ìøÍ�o $í
ì�r

{9�ìøÍ+þA�̀¦ ]j/BN�l� 0AK� %7�e�¦aÅ@ ��6 x

�	�_�s��-\� ��H X<s�'� +þA\� ]X���H�l� 0Aô�Ç {9�ìøÍ�o ³ð�&³Ü¼�Ð

s�'�YUs�'� ��6 x

{9��'a�)a �	�_�s��- [O�>� M:ë�H\� \V\�¦ [þt#Q...

Ì�o�̂[þt_� °úכ 4�¤�� — copy()
?/6 x q��§\�¦ 0AK� — operator==()
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Áþ�¢æ¹ ấØ̧
C++ Ø̧)K� string <³�8�â«

auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

N±Ó�§h�¤æ̧ Ü«��¹
N±Ó�§h�¤æ̧�+ ��
ð5��\�ê�> §�́Å]�
STL ø� string <³�8�â«
Áþ�ÊÁÿ? 
̈>Ycl��/ Rc¥¿Þ«
STL ��£� �e�

STL ·ú��¦o�7£§ ��s�ÚÔ�Qo�_� ì�rÀÓ

����â
 Ô�¦�� r�$ã¶Û¼ ���íß� (algorithm K��8)
#Q�"� #3�0A\� [þt#Qe����H y��y��_� "é¶�è\� ���6 x� 9 �	�_�s��-_�

?/6 x�̀¦ ����â
½+É Ãº \O�6£§ (find(), for_each())
����â
 ��0px r�$ã¶Û¼ ���íß� (algorithm K��8)

#Q�"� #3�0A\� [þt#Qe����H y��y��_� "é¶�è\� ���6 x� 9 �	�_�s��-_�

?/6 x�̀¦ ����â
½+É Ãº e��6£§

transform(), random_shuffle()
�èh�A x9� Õªü< �'aº���)a ���íß� (algorithm K��8)

�èh�A �<ÊÃºü< |9�½+Ë ���íß��̀¦ �í�<Êô�Ç #��Q ��t� �<ÊÃº (sort())
{9�ìøÍ�o�)a Ãºu� ���íß� (numeric K��8)

#Q�"� #3�0A\� e����H ?/6 x[þt_� ½+Ë>�, ¿º �	�_�s��-_� ?/&h�(inner
product), ÂÒì�r½+Ë(partial sum), ���]X� 	�(adjacent difference)
1px�̀¦ >�íß�

vector �� s��Qô�Ç ���íß�[þt\� &h�½+Ëô�Ç �	�_�s��-
"�×7�e� �§;³¹ [ËcW� m�/�× è«�×Ü«8��b� V�16*�×
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C++ Ø̧)K� string <³�8�â«

auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

N±Ó�§h�¤æ̧ Ü«��¹
N±Ó�§h�¤æ̧�+ ��
ð5��\�ê�> §�́Å]�
STL ø� string <³�8�â«
Áþ�ÊÁÿ? 
̈>Ycl��/ Rc¥¿Þ«
STL ��£� �e�

·ú��¦o�7£§_� {9�ìøÍ&h���� :£¤$í


s�'�YUs�'�ü< s�'�YUs�'� #3�0A ��6 x
template<class InputInterator, class OutputIterator>

OutputIterator copy(InputInterator first, InputInterator last,

OutputIterator result);

C++ ë�HZO�&h�Ü¼�Ð��H Õªzª� ~1�>� T�� U�Ð ³ð�&³½+É Ãº e��Ü¼��,
STL �'aº�� ë�H"f�o\�"f��H %7�e�¦aÅ@ B�>h ���Ãº_� s�2£§�̀¦ :�xK� Õª
B�>h ���Ãº�� �̧4Sqa�A���H >h¥Æ��̀¦ ����ÍÇr

������õ� B�>h ���Ãº[þt_� s�2£§�̀¦ :�xK� {9�§4� s�'�YUs�'�, Ø�¦§4�
s�'�YUs�'�\� @/K� ë�H"f�o

"�×7�e� �§;³¹ [ËcW� m�/�× è«�×Ü«8��b� V�16*�×



Áþ�¢æ¹ ấØ̧
C++ Ø̧)K� string <³�8�â«

auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

N±Ó�§h�¤æ̧ Ü«��¹
N±Ó�§h�¤æ̧�+ ��
ð5��\�ê�> §�́Å]�
STL ø� string <³�8�â«
Áþ�ÊÁÿ? 
̈>Ycl��/ Rc¥¿Þ«
STL ��£� �e�

·ú��¦o�7£§_� ���õ��� Z�~s���H 0Au�\� ���Ér ì�rÀÓ

]j��o�\� ���6 x���H ·ú��¦o�7£§ (in-place algorithm) — \V\�¦
[þt#Q sort()

4�¤���:r�̀¦ Òqt$í
���H ·ú��¦o�7£§ (copying algorithm) — \V\�¦

[þt#Q copy()

transform() �Ér Ñüt �� ��0px

#Q�"� ·ú��¦o�7£§�Ér ]j��o� !Q���õ� 4�¤�� !Q��� Ñüt �� ��0px

]j��o� !Q��� — replace(), reverse(), remove(),
unique(), rotate(), partial_sort()
4�¤�� !Q��� — replace_copy(), reverse_copy(),
unique_copy(), rotate_copy(), partial_sort_copy()

"�×7�e� �§;³¹ [ËcW� m�/�× è«�×Ü«8��b� V�16*�×
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C++ Ø̧)K� string <³�8�â«

auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

N±Ó�§h�¤æ̧ Ü«��¹
N±Ó�§h�¤æ̧�+ ��
ð5��\�ê�> §�́Å]�
STL ø� string <³�8�â«
Áþ�ÊÁÿ? 
̈>Ycl��/ Rc¥¿Þ«
STL ��£� �e�

replace()_� ]j��o� !Q���õ� 4�¤�� !Q���

]j��o� !Q���
template<class ForwardInterator, class T>

void replace(ForwardInterator first, ForwardInterator last,

const T& old_value, const T& new_value);

4�¤�� !Q���
template<class InputInterator, class OutputInterator, class T>

OutputInterator replace_copy(InputInterator first,

InputInterator last, OutputInterator result,

const T& old_value, const T& new_value);

4�¤�� ·ú��¦o�7£§_� �'a'���Ér ��t�}��Ü¼�Ð 4�¤���)a °úכ ���Ð ��6£§

0Au�\�¦ t�r����H s�'�YUs�'�\�¦ ìøÍ8̈�
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C++ Ø̧)K� string <³�8�â«

auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

N±Ó�§h�¤æ̧ Ü«��¹
N±Ó�§h�¤æ̧�+ ��
ð5��\�ê�> §�́Å]�
STL ø� string <³�8�â«
Áþ�ÊÁÿ? 
̈>Ycl��/ Rc¥¿Þ«
STL ��£� �e�

�̧|	�ÂÒ�Ð 1lx����̀¦ Ãº'�����H !Q���

replace_if()
template<class ForwardInterator, class Predicate, class T>

void replace_if(ForwardInterator first, ForwardInterator last,

Predicate pred, const T& new_value);

�̧|	�(predicate)�Ér bool °ú̀�כ¦ ìøÍ8̈����H éß��½Ó �<ÊÃº
%7�e�¦aÅ@ B�>h ���Ãº s�2£§Ü¼�Ð STL_� >h¥Æ�e���̀¦ ³ð�&³
(Generator, BinaryPredicate 1px)

copy_if()��H STL\� \O�6£§ (Effective STL �½Ó3lq 36)
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C++ Ø̧)K� string <³�8�â«

auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

N±Ó�§h�¤æ̧ Ü«��¹
N±Ó�§h�¤æ̧�+ ��
ð5��\�ê�> §�́Å]�
STL ø� string <³�8�â«
Áþ�ÊÁÿ? 
̈>Ycl��/ Rc¥¿Þ«
STL ��£� �e�

copy if() ½̈�&³ \V (Effective STL �½Ó3lq 36)

template<typename InputInterator, typename OutputInterator,

typename Predicate>

OutputInterator copy_if(InputInterator begin, InputInterator end,

OutputInterator destBegin, Predicate p)

{

while (begin != end)

{

if (p(*begin)) *destBegin++ = *begin;

++begin;

}

return destBegin;

}
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C++ Ø̧)K� string <³�8�â«

auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

N±Ó�§h�¤æ̧ Ü«��¹
N±Ó�§h�¤æ̧�+ ��
ð5��\�ê�> §�́Å]�
STL ø� string <³�8�â«
Áþ�ÊÁÿ? 
̈>Ycl��/ Rc¥¿Þ«
STL ��£� �e�

STL õ� string 9þtA�Û¼

STL�̀¦ %i�¿º\� ¿º�¦ [O�>�÷&%3�6£§

begin(), end(), rbegin(), rend()

sort() ô�Ç Êê\� next_permutation() (1182 Aá¤
strgstl.cpp)
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C++ Ø̧)K� string <³�8�â«

auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

N±Ó�§h�¤æ̧ Ü«��¹
N±Ó�§h�¤æ̧�+ ��
ð5��\�ê�> §�́Å]�
STL ø� string <³�8�â«
Áþ�ÊÁÿ? 
̈>Ycl��/ Rc¥¿Þ«
STL ��£� �e�

�<ÊÃºü< �	�_�s��- Bj¤è×¼

STL Bj¤è×¼ü< STL �<ÊÃº ×�æ #Q�"� �¦̀�	כ ��6 xK��� ���H��? —
STL Bj¤è×¼�� �8 zf���.

:£¤Z>�y� Õª �	�_�s��-\�¦ 0AK� þj&h��o÷&#Q e��6£§

%7�e�¦aÅ@ 9þtA�Û¼_� Bj�̧o� �'ao� l�0px�̀¦ s�6 x½+É Ãº e��Ü¼ 9,
¹כ��9���� �	�_�s��-_� ß¼l�\�¦ �̧]X�½+É Ãº e��6£§

remove Ðlr!Q �<ÊÃºü< Bj¤è×¼ (1184 Aá¤_� listrmv.cpp)
l.remove(4); — o�Û¼àÔ\�"f °úכ 4\�¦ �̧¿º ���]j��¦, ß¼l���H
��1lxÜ¼�Ð �̧]X�
remove(l.begin(), l.end(), 4); — °úכ 4�� ���]j�)a ���õ�
���Ð ��6£§Ü¼�Ð s�'�YUs�'��� 0Au��t�ëß�, ß¼l���H Õª@/�Ðe��

Effective STL �½Ó3lq 32 — ¦�\¹�èכ &ñ
ú́��Ð ]j����¦�� ô�Ç�����,
remove ÀÓ_� ·ú��¦o�7£§\���H =�G erase\�¦ ·¡#�"f ��6 x���.
l.erase(remove(l.begin(), l.end(), 4), l.end());
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auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

N±Ó�§h�¤æ̧ Ü«��¹
N±Ó�§h�¤æ̧�+ ��
ð5��\�ê�> §�́Å]�
STL ø� string <³�8�â«
Áþ�ÊÁÿ? 
̈>Ycl��/ Rc¥¿Þ«
STL ��£� �e�

STL ��6 x�l�

éß�#Q[þt�̀¦ {9�§4�~ÃÎ�� ����̧\�¦ $��©����H áÔ�ÐÕªÏþ� (1188 Aá¤_�
usealgo.cpp)

push_back(), sort(), unique(), transform(), count()

map Ì�o�̂ ��6 x
map<string, int> wordmap;

set<string>::iterator si;

for (si=wordset.begin(); si!=wordset.end();si++)

wordmap.insert(pair<string,int>(*si,count(words.begin(),

words.end(),*si)));

map Ì�o�̂ ��6 x — �8 ���Ér ~½ÓZO� (wordmap["the"])
for (si=wordset.begin(); si!=wordset.end();si++)

wordmap[*si]=count(words.begin(),words.end(),*si);

"�×7�e� �§;³¹ [ËcW� m�/�× è«�×Ü«8��b� V�16*�×



Áþ�¢æ¹ ấØ̧
C++ Ø̧)K� string <³�8�â«

auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

N±Ó�§h�¤æ̧ Ü«��¹
N±Ó�§h�¤æ̧�+ ��
ð5��\�ê�> §�́Å]�
STL ø� string <³�8�â«
Áþ�ÊÁÿ? 
̈>Ycl��/ Rc¥¿Þ«
STL ��£� �e�

STL �̀¦ z��µ1Ï���H æ¼l� ���6 x �ï×¼ ���

vector<int> \�"f x�Ð�� ����Ér °ú̀�כ¦ �� t�Äº÷&, y�Ð��
ß¼���� °ú �Ér °úכ ×�æ ���©� ��t�}��\� �̧��H �	כ ·ú¡\� e����H

�þt�Ér]	כ �̧¿º Õª@/�Ð ¿º�¦ z�·��.

vector<int> v;

int x,y;

...

v.erase(remove_if(find_if(v.rbegin(),v.rend(),

bind2nd(greater_equal<int>(),y)).base(),v.end(),

bind2nd(less<int>(), x)),v.end());
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Áþ�¢æ¹ ấØ̧
C++ Ø̧)K� string <³�8�â«

auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

N±Ó�§h�¤æ̧ Ü«��¹
N±Ó�§h�¤æ̧�+ ��
ð5��\�ê�> §�́Å]�
STL ø� string <³�8�â«
Áþ�ÊÁÿ? 
̈>Ycl��/ Rc¥¿Þ«
STL ��£� �e�

STL �̀¦ z��µ1Ï���H æ¼l� ���6 x �ï×¼ ���

vector<int> \�"f x�Ð�� ����Ér °ú̀�כ¦ �� t�Äº÷&, y�Ð��
ß¼���� °ú �Ér °úכ ×�æ ���©� ��t�}��\� �̧��H �	כ ·ú¡\� e����H

�þt�Ér]	כ �̧¿º Õª@/�Ð ¿º�¦ z�·��.
vector<int> v;

int x,y;

...

v.erase(remove_if(find_if(v.rbegin(),v.rend(),

bind2nd(greater_equal<int>(),y)).base(),v.end(),

bind2nd(less<int>(), x)),v.end());

"�×7�e� �§;³¹ [ËcW� m�/�× è«�×Ü«8��b� V�16*�×



Áþ�¢æ¹ ấØ̧
C++ Ø̧)K� string <³�8�â«

auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

N±Ó�§h�¤æ̧ Ü«��¹
N±Ó�§h�¤æ̧�+ ��
ð5��\�ê�> §�́Å]�
STL ø� string <³�8�â«
Áþ�ÊÁÿ? 
̈>Ycl��/ Rc¥¿Þ«
STL ��£� �e�

STL �̀¦ z��µ1Ï���H æ¼l� ���6 x �ï×¼ ���

v.erase(

remove_if(

find_if(

v.rbegin(),v.rend(),bind2nd(greater_equal<int>(),y)

).base(),

v.end(),

bind2nd(less<int>(), x)

),

v.end()

);

Effective STL �½Ó3lq 47

#�l�"f æ¼l� ���6 x �ï×¼êøÍ áÔ�ÐÕªA� Q�� �ï×¼\�¦ Âú� M:��H

/'î�r X<, z��s� {9�l� #Q�9î�r �ï×¼\�¦ ú́��<Ê

s���� �ï×¼��H ú̧�èß� '�� ½+É M: ú́��¦��H x����.
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Áþ�¢æ¹ ấØ̧
C++ Ø̧)K� string <³�8�â«

auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

N±Ó�§h�¤æ̧ Ü«��¹
N±Ó�§h�¤æ̧�+ ��
ð5��\�ê�> §�́Å]�
STL ø� string <³�8�â«
Áþ�ÊÁÿ? 
̈>Ycl��/ Rc¥¿Þ«
STL ��£� �e�

STL �̀¦ z��µ1Ï���H æ¼l� ���6 x �ï×¼ ���

v.erase(

remove_if(

find_if(

v.rbegin(),v.rend(),bind2nd(greater_equal<int>(),y)

).base(),

v.end(),

bind2nd(less<int>(), x)

),

v.end()

);

Effective STL �½Ó3lq 47

#�l�"f æ¼l� ���6 x �ï×¼êøÍ áÔ�ÐÕªA� Q�� �ï×¼\�¦ Âú� M:��H

/'î�r X<, z��s� {9�l� #Q�9î�r �ï×¼\�¦ ú́��<Ê

s���� �ï×¼��H ú̧�èß� '�� ½+É M: ú́��¦��H x����.

"�×7�e� �§;³¹ [ËcW� m�/�× è«�×Ü«8��b� V�16*�×



Áþ�¢æ¹ ấØ̧
C++ Ø̧)K� string <³�8�â«

auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

N±Ó�§h�¤æ̧ Ü«��¹
N±Ó�§h�¤æ̧�+ ��
ð5��\�ê�> §�́Å]�
STL ø� string <³�8�â«
Áþ�ÊÁÿ? 
̈>Ycl��/ Rc¥¿Þ«
STL ��£� �e�

STL �̀¦ z��µ1Ï���H æ¼l� ���6 x �ï×¼ ���

áÔ�ÐÕªÏþ��Ér ��|ÃÐs� {9��̀¦ Ãº e���̧2�¤ æ¼#�4R�� ��¦,
(��ÉÓ'��� z�́'��½+É Ãº e���̧2�¤ ���H ��Ér	כ Õª Êê_� ë�H]js��� —
K�\�¦×¼ ��6\���H (Harold Abelson), ]j³1Ï×¼ "fÛ¼�±p (Gerald
Sussman)

áÔ�ÐÕªÏþ��̀¦ jþt M:��H ��|ÃÐ�̀¦ ���$� Òqty����¦, (��ÉÓ'���H
¿º���P:�Ð Òqty����� — Û¼w�ÚÔ Ð�o�ï3Aq (Steve McConnell)

@/îß�
typedef vector<int>::iterator VecIntIter;

VecIntIter rangeBegin=find_if(v.rbegin(),v.rend(),

bind2nd(greater_equal<int>(),y)).base();

v.erase(remove_if(rangeBegin,v.end(),bind2nd(less<int>(),x)),v.end());

"�×7�e� �§;³¹ [ËcW� m�/�× è«�×Ü«8��b� V�16*�×
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C++ Ø̧)K� string <³�8�â«

auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

vector ÿ? valarray

l��� ��s�ÚÔ�Qo�

complex K��8 ��{9��Ér float, long, long double �̀¦ 0Aô�Ç
:£¤Ãº�o\�¦ :�xK� complex %7�e�¦aÅ@ 9þtA�Û¼ ]j/BN
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C++ Ø̧)K� string <³�8�â«

auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

vector ÿ? valarray

vector ü< valarray

vector %7�e�¦aÅ@ 9þtA�Û¼��H �	�_�s��- 9þtA�Û¼ü< ·ú��¦o�7£§Ü¼�Ð
½̈$í
�)a r�Û¼%7�_� {9�ÂÒ

�èh�A, ¶ú�{9�, F�C�u�, ���Ò�o, ���Ér �	�_�s��-�Ð_� X<s�'� ���5Åx
1px_� �	�_�s��- t��¾Ó&h���� �Ö̧1lx�̀¦ �<Ê

valarray %7�e�¦aÅ@ 9þtA�Û¼��H Ãºu� >�íß��̀¦ t��¾Ó� 9 STL_�
{9�ÂÒ�� ��_��

push_back() s��� insert() Bj¤è×¼�� \O�6£§
sum(), size(), max(), min() (1192Aá¤)
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auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

vector ÿ? valarray

vector ü< valarray

��6£§_� ������[þt�̀¦ ��&ñ
K� �Ð��
vector<double> ved1(10), ved2(10), ved3(10);

valarray<double> vad1(10), vad2(10), vad3(10);

¿º C�\P�_� "é¶�è[þt_� ½+Ë�̀¦ [j ���P: C�\P�\� @/{9�
vector 9þtA�Û¼_� �â
Äº
transform(ved1.begin(), ved1.end(), ved2.begin(), ved3.begin(),

plus<double>());

valarray 9þtA�Û¼_� �â
Äº
vad3 = vad1 + vad2;
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C++ Ø̧)K� string <³�8�â«

auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

vector ÿ? valarray

vector ü< valarray

ô�Ç C�\P�_� "é¶�è[þt\� y��y�� 2.5\�¦ Y�L�#� @/�̂ ‘
transform(ved3.begin(), ved3.end(), ved3.begin(),

bind1st(multiplies<double>(), 2.5));

vad3 = 2.5 * vad3;

vad3 *= 2.5;

ô�Ç C�\P�_� "é¶�è[þt\� y��y�� ����� @/Ãº\�¦ 2[�#� ¿º���P:
C�\P�\� @/{9�
transform(ved1.begin(), ved1.end(), ved3.begin(), log);

vad3 = log(vad1); // ¬¼̈ ¦̧¼¤Ýò¤Ôá log()

vad3 = vad1.apply(log); // ¬¼̈ ¦̧¼¤Ýò¤¿È ¬Éã¬Ûá log()
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C++ Ø̧)K� string <³�8�â«

auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

vector ÿ? valarray

vector ü< valarray

r�+«> ë�H]j — ��6£§_� vector-STL !Q����Ér?
vad3 = 10.0 * ( (vad1 + vad2) / 2.0 + vad1 * cos (vad2) );

valarray 9þtA�Û¼��H Ãº�<Æ ���íß�\� @/ô�Ç "î
�lô�Ç ³ðl��©�_�
s�&h�s� e��Ü¼��, Ö6x:�x$í
s� ÂÒ7á¤�<Ê

resize() �� e��Ü¼�� push_back() �Ér \O�Ü¼ 9, ¶ú�{9�, ���Ò�o,
�èh�A�̀¦ 0Aô�Ç Bj¤è×¼�� \O�6£§

1195Aá¤ valvect.cpp
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auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

vector ÿ? valarray

STLõ� valarray\�¦ °ú s� ��6 x½+É Ãº e���̀¦��?

10 >h_� "é¶�è\�¦ ��t���H valarray Ì�o�̂ —
valarray<double> vad(10);

begin() õ� end()��H \O�6£§ —
sort(vad.begin(), vad.end()) îß�H�d

vad ��H ÅÒ�è�� ��m��� Ì�o�̂e�� — sort(vad, vad+10) îß�H�d

ÅÒ�è ���íß�����H {9�éß� ÷&��H ��%�!3� �Ðe�� —
sort(&vad[0], &vad[10])

C�\P� ß¼l�ü< °ú ���� �8 	�H �����oÛ¼\�¦ ��6 x½+É �â
Äº, &ñ
_�÷&t�
·ú§�Ér '��1lx�̀¦ �íA��<Ê — \V\�¦ [þt��� sort()�� îß�|̈c Ãº�̧ e��6£§
%�6£§\� valarray Ì�o�̂_� ß¼l�\�¦ ¹ô�Çכ��9 "é¶�è�Ð�� ��� �8
ú́§>� ����, sum(), max(), min(), size() \�"f ë�H]j\�¦
{9�Ü¼~�́ Ãº e��6£§
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C++ Ø̧)K� string <³�8�â«

auto ptr �̀g�̈·ÿ=
Ø̧)K� �̀g�̈·ÿ= ��l�áÃ�ah� (STL)

��
ð5��ª è«�×Ü«8��b�
Áþ�ÊÁ [ËcW� (functor)

N±Ó�§h�¤æ̧
e��� ��l�áÃ�ah�

vector ÿ? valarray

valarray _� Õª ü@_� l�0px

10 >h_� "é¶�è\�¦ ��t���H valarray Ì�o�̂ —
valarray<double> numbers(10);

y��y��_� "é¶�è�� 9�Ð�� ß¼��� true —
valarray<bool> vbool = numbers > 9;

slice() ��H �����oÛ¼\�¦ t�&ñ
�#� ÂÒì�r |9�½+Ë�̀¦ ëß�×¼��H l�0px
slice(1,4,3) — 1, 4, 7, 10
varint �� valarray<int> Ì�o�̂�����
varint[slice(1,4,3)]=10 �Ér 1,4,7,10 ���P: "é¶�è[þt�̀¦
10Ü¼�Ð [O�&ñ


slice(0,3,1) — 0,1,2
slice(0,4,3) — 0,3,6,9
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