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<<?>?GB? 

Ijb�kha^Zgbb�ijh]jZffguo�kbkl_f�fh`gh�\u^_eblv�ljb�hkgh\guo�klZ^bb��
ZgZeba��ijh_dlbjh\Zgb_��ijh]jZffbjh\Zgb_��AZ^ZqZ�ZgZebaZ�–�ihkljh_gb_�fh^_�
eb�ij_^f_lghc�h[eZklb��AZ^ZqZ�ijh_dlbjh\Zgby�–�jZajZ[hldZ�fh^_eb�ijh]jZff�
ghc�kbkl_fu��mqblu\Zxs_c�ij_^f_lgmx�h[eZklv�b�[m^msmx�j_ZebaZpbx��AZ^ZqZ�
ijh]jZffbjh\Zgby� �dh^bjh\Zgby�� –� j_ZebaZpby� ijh]jZffghc� kbkl_fu� k� ihfh�
svx� dhgdj_lguo� yaudh\� ijh]jZffbjh\Zgby�� H[t_dlgh-hjb_glbjh\Zgguc� ih^�
oh^�d�\uiheg_gbx�\k_o�i_j_qbke_gguo�klZ^bc�klZe�m`_�klZg^Zjlhf�ijb�kha^Z�
gbb�keh`guo�ijh]jZffguo�ijh^mdlh\�� 

<� gZklhys__� \j_fy�bf__lky� h[rbjgZy� ebl_jZlmjZ� ih� dhgdj_lguf� yaudZf�
ijh]jZffbjh\Zgby�� g_fgh]hqbke_ggZy� ebl_jZlmjZ� ih� ijh_dlbjh\Zgbx� b� _^b�
gbqgu_�ba^Zgby��\�dhlhjuo�aZljZ]b\Zxlky�\hijhku�ZgZebaZ��H^gZdh�wlb�\hijhku�
jZkkfZljb\Zxlky�bahebjh\Zggh��P_ev�^Zggh]h�ihkh[by�–�k\_klb�\h_^bgh�g_dhlh�
ju_� \hijhku� ijh_dlbjh\Zgby� b� ijh]jZffbjh\Zgby�� Ijb� wlhf� hkms_kl\ey_lky�
ihiuldZ�jZkkfhlj_lv�ijbf_g_gb_�kj_^kl\�h[t_dlgh-hjb_glbjh\Zggh]h�ijh]jZf�
fbjh\Zgby�\f_kl_�k�j_ZebaZpb_c�gZ�^hklZlhqgh�gbadhf�mjh\g_� 

LjZ^bpbhggh�bamq_gb_�ijh]jZffbjh\Zgby�gZqbgZ_lky�kh�kljmdlmjgh]h�ijh�
]jZffbjh\Zgby��Hiul�ij_ih^Z\Zgby�ihdZau\Z_l��qlh�i_j_oh^�d�h[t_dlghfm�klb�
ex�fure_gby�lj_[m_l�hl�h[mqZxs_]hky�agZqbl_evguo�mkbebc��<�^Zgghf�ihkh�
[bb�k^_eZgZ�ihiuldZ�k]eZ^blv�hklju_�m]eu�wlh]h�i_j_oh^Z��\�g_f�[hevr_�\gb�
fZgby�m^_ey_lky�l_f�\hijhkZf��dhlhju_�\uau\Zxl�gZb[hevrmx�keh`ghklv�ijb�
bamq_gbb� �iha^g__�k\yau\Zgb_��\bjlmZevgu_�[Zah\u_�deZkku��i_j_]jmadZ�hi_jZ�
lhjh\���LZdbf�h[jZahf��ihkh[b_�ke_^m_l�jZkkfZljb\Zlv�dZd�^hiheg_gb_�d�bf_x�
s_cky�h[rbjghc�ebl_jZlmj_�ih�h[t_dlgh-hjb_glbjh\Zgghfm�ih^oh^m��gb�\�dh_c�
f_j_�g_�ij_l_g^mxs__�gZ�iheghlm�baeh`_gby� 

<�dZq_kl\_�yaudZ�ijh]jZffbjh\Zgby�\u[jZg�C����Wlh�k\yaZgh�k�l_f��qlh�\�
wlhf� yaud_� j_Zebah\Zgh� [hevrbgkl\h� iheh`_gbc� h[t_dlgh-hjb_glbjh\Zggh]h�
ih^oh^Z��gZijbf_j��lZdb_�\hafh`ghklb��dZd�h[h[s_ggu_�deZkku��fgh`_kl\_ggh_�
gZke_^h\Zgb_��i_j_]jmadZ�hi_jZlhjh\�hlkmlkl\mxl�\�yaud_�Object Pascal��Djhf_�
wlh]h��\�[ukljh�jZkijhkljZgyxsboky�yaudZo�ijh]jZffbjh\Zgby�Java�b�C��aZ�hk�
gh\m�[ue�\ayl�kbglZdkbk�yaudZ�C����>ey�mijhs_gby�jZ[hlu�k�ihkh[b_f�\�g_]h�
\dexq_gu�gZqZevgu_�k\_^_gby�h�yaud_�C���k�h[km`^_gb_f�g_dhlhjuo�^_lZe_c��
\Z`guo�^ey�h[t_dlgh-hjb_glbjh\Zggh]h�ijh]jZffbjh\Zgby� 
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=eZ\Z 1.�HKGH<GU?�WE?F?GLU�YAUD:�K�� 

1.1. Ijbf_ju�ijhkl_crbo�ijh]jZff 

Hkgh\gu_� we_f_glu� ijh]jZffu� gZ� yaud_�K��� ihdZaZgu� \� gb`_ke_�
^mxs_f�ijbf_j_� 
1:   #include <iostream. h !���^bj_dlb\Z�ij_ijhp_kkhjZ 
2:   int main ����]eZ\gZy�nmgdpby 
3:   ^�����hi_jZlhjgZy�kdh[dZ 
4:     cout << "Hello, world!\n";  

    //cout – �]eh[ZevgZy�i_j_f_ggZy�^ey�\uoh^gh]h�ihlhdZ� 
    //<< - �i_j_]jm`_gguc�hi_jZlhj�\klZ\db�\�ihlhd 

5:     return ������\ha\jZl�ba�nmgdpbb��a^_kv�–�\ha\jZl�\�HK� 
6:   `�����hi_jZlhjgZy�kdh[dZ 

>bj_dlb\u� include � h[_ki_qb\Zxl�ih^dexq_gb_� [b[ebhl_d��<� ^Zg�
ghf�ijbf_j_�[b[ebhl_dZ� iostream�kh^_j`bl�kj_^kl\Z�\\h^Z�\u\h^Z��<�g_c��
gZijbf_j��h[ty\e_gZ�]eh[ZevgZy�i_j_f_ggZy�kout ��k\yaZggZy�k�mkljhckl�
\hf�\u\h^Z��<�wlhc�`_�[b[ebhl_d_�h[ty\e_gZ�i_j_f_ggZy�cin ��k\yaZggZy�k�
mkljhcklhf� \\h^Z�� <� ke_^mxs_f� ijbf_j_� ijb\h^ylky� h[ty\e_gby� i_j_�
f_gguo��hi_jZlhju�b�j_Zebam_lky�\\h^�^Zgguo� 
7:   #include <iostream.h> 
8:   int main 
9:   { 
10:    int integer1, integer2, sum; // h[ty\e_gb_ i_j_f_gguo  

                               ��p_eh]h�lbiZ 
11:    cout �����\\_^bl_��- _�qbkeh������\klZ\dZ�\�ihlhd 
12:    cin >> integer �����ba\e_q_gb_�ba�\oh^gh]h�ihlhdZ 
13:    cout �����\\_^bl_��- _�qbkeh������\klZ\dZ�\�ihlhd 
14:    cin >> integer ������ba\e_q_gb_�ba�\oh^gh]h�ihlhdZ 
15:    sum=integer1+integer ������hi_jZlhju�keh`_gby� 

����������������������������b�ijbk\Zb\Zgby 
16:    cout �����kmffZ�jZ\gZ�����sum << endl; 

     //endl – �fZgbimeylhj�ihlhdZ��\u\h^�kh^_j`bfh]h 
��������[mn_jZ�b�gh\Zy�kljhdZ 

17:  } 

Ij_ijhp_kkhj�–�wlh�qZklv�dhfibeylhjZ��\uihegyxsZy�ij_^\Zjbl_ev�
gmx� h[jZ[hldm�bkoh^gh]h� l_dklZ�ijh]jZffu��Ij_ijhp_kkhj� aZf_gy_l� hi�
j_^_e_gguf� h[jZahf� ij_^gZagZq_ggu_� ^ey� g_]h� ^bj_dlb\u� b�nhjfbjm_l�
hdhgqZl_evguc�bkoh^guc�fh^mev��dhlhjuc�ih^\_j]Z_lky�ljZgkeypbb� 

>bj_dlb\u�\dexq_gby�nZceh\� 

>bj_dlb\u�\dexq_gby�nZceh\�bkihevamxlky�^ey�\dexq_gby�\�bkoh^�
guc� fh^mev� ijh]jZffu� aZ]heh\hqguo� nZceh\� [b[ebhl_d�� Kbf\heu� <>  
ij_^gZagZq_gu�^ey�mdZaZgby�klZg^Zjlguo�aZ]heh\hqguo�nZceh\��ihbkd�dh�
lhjuo�\uihegy_lky�\�kbkl_fghf�dZlZeh]_�[b[ebhl_qguo�nZceh\��<�kbf\h�
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eZo� ���mdZau\Z_lky�ihevah\Zl_evkdbc� aZ]heh\hqguc�nZce��ihbkd�dhlhjh]h�
\_^_lky�kgZqZeZ�\�l_dms_f�dZlZeh]_��Z�aZl_f�–�\�kbkl_fghf�dZlZeh]_� 
18:  #include <iostream.h> 
19:  #include "myio.h" 

>bj_dlb\u�mkeh\ghc�dhfibeypbb 

>bj_dlb\u�mkeh\ghc�dhfibeypbb�iha\heyxl�bkdexqZlv�ba�h[jZ[hldb�
njZ]f_glu� bkoh^gh]h� l_dklZ� ijh]jZffu��MijZ\e_gb_� ljZgkeypb_c� g_h[�
oh^bfh�\�l_o�kemqZyo��dh]^Z�l_dkl�kh^_j`bl�dh^�ijh]jZffu�^ey�\uiheg_�
gby�gZ�jZaebqguo�ieZlnhjfZo��\�l_dkl�\dexq_gu�hleZ^hqgu_�hi_jZlhju� 
20:  #define DEBUG ���hij_^_e_gb_�b^_glbnbdZlhjZ��b^_glbnbdZlhj� 

�����������������\b^_g��lhevdh�ij_ijhp_kkhjm 
21:  #ifdef  DEBUG  
22:  ��������njZ]f_gl�ljZgkebjm_lky��_keb�b^_glbnbdZlhj� 

��������[ue�hij_^_e_g�^bj_dlb\hc��define 
23:  #endif 

 
24:  #ifdef DEBUG ����b^_glbnbdZlhj 
25:  ��������njZ]f_gl�ljZgkebjm_lky��_keb�b^_glbnbdZlhj� 

��������[ue�hij_^_e_g 
26:  else 
27:  ��������njZ]f_gl�ljZgkebjm_lky��_keb�b^_glbnbdZlhj� 

��������g_�[ue�hij_^_e_g 
28:  #endif 

 
29:  #ifndef DEBUG ����b^_glbnbdZlhj 
30:  ��������njZ]f_gl�ljZgkebjm_lky��_keb�b^_glbnbdZlhj� 

��������g_�[ue�hij_^_e_g 
31:  #endif 

 

H^bg�b� lhl�`_�nZce�fh`_l�[ulv� \dexq_g�^bj_dlb\hc� include� � \�g_�
kdhevdh�^jm]bo�nZceh\��>bj_dlb\u�mkeh\ghc�dhfibeypbb�iha\heyxl�ij_�
^hl\jZlblv�ih\lhjh_�\dexq_gb_�nZceh\� 
32:   #ifndef STRINGH 
33:   #define STRINGH 
34:   #include "mystring.h" 
35:   ... 
36:   #endif 

Hi_jZlhju 

<� yaud_� K��� bf_xlky� ke_^mxsb_� hkgh\gu_� hi_jZlhju�� Hi_jZlhj�
ijbk\Zb\Zgby��� ��iha\hey_l�ijbk\hblv�gh\h_�agZq_gb_�i_j_f_gghc��\�ijZ�
\hc�_]h�qZklb�^he`gh�[ulv�\ujZ`_gb_��<�yaud_�ij_^mkfhlj_gu�hkgh\gu_�
Zjbnf_lbq_kdb_�hi_jZpbb�� �����–�kdh[db�� �
��–�mfgh`_gb_�� "/" –�^_e_gb_��
"%" –� ^_e_gb_�ih�fh^mex��Eh]bq_kdb_� hi_jZpbb�bf_xl� ke_^mxsb_� h[h�
agZq_gby���  ���–�jZ\_gkl\h����� ��–�g_jZ\_gkl\h���!��–�[hevr_������–�f_gv�
r_���! ��–�[hevr_�beb�jZ\gh���� ��–�f_gvr_�beb�jZ\gh��Hi_jZpbb�[me_\�
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kdhc� eh]bdb� h[hagZqZxlky� ke_^mxsbf� h[jZahf�� ���� –� eh]bq_kdh_� �G?���
"&&" – � eh]bq_kdh_� ©Bª�� __� –� eh]bq_kdh_©BEBª�� Eh]bq_kdb_� \ujZ`_gby�
bf_xl�j_amevlZl���beb����]^_���h[hagZqZ_l�eh`v��Z���–�bklbgm� 
37:   ��  �����eh`v 
38:   ��� �����bklbgZ 

Kljh]h]h�jZaebqby�f_`^m�eh]bq_kdbfb�b�Zjbnf_lbq_kdbfb�hi_jZlh�
jZfb�g_l�ijb�\uqbke_gbb�\ujZ`_gby� 
39:   i = (5==5)*3 
40:   cout << i; // j_amevlZl 3 

MijZ\eyxsZy�dhgkljmdpby�\_l\e_gby 

NhjfZevgh�\_l\e_gb_�hij_^_ey_lky�ke_^mxsbf�h[jZahf�� if��\ujZ`_�

gb_��hi_jZlhj��Hi_jZlhj�\uihegy_lky�lh]^Z��dh]^Z�\ujZ`_gb_�bklbggh��Z�
lhqg__�–�lh]^Z��dh]^Z�\ujZ`_gb_�g_�jZ\gh�gmex� 
41:   #include <iostream.h> 
42:   int main (){ 
43:     int num1, num2; 
44:     num1 = 3; 
45:     num2 = 3; 
46:     if (num1 > num2) num1= num2; 
47:     cout << num1; 
48:     return 0; 
49:   } 

�����Lbiu�^Zgguo 

KlZg^Zjlgu_�lbiu�^Zgguo 

<�K���bf_xlky�ke_^mxsb_�p_ehqbke_ggu_�lbiu��dhlhju_�fh]ml�[ulv�
^hihegbl_evgh� h[ty\e_gu� [_aagZdh\ufb� k� ihfhsvx� fh^bnbdZlhjZ� un-
signed . 
50:   char ���������kbf\hevguc��h^gh[Zclh\uc� 
51:   short  

short int  // dhjhldh_ p_eh_ 
52:   int ����������p_eh_��keh\h� 
53:   long  

long int   // ^ebggh_ p_eh_ 

<_s_kl\_ggu_� lbiu�^Zgguo�jZaebqZxlky�^bZiZahghf�ij_^klZ\e_gby�
qbk_e�b�lhqghklvx� 
54:   float �fZrbggh_�keh\h 
55:   double �^\Z�keh\Z 
56:   ORQJ�GRXEOH��beb���keh\Z 

DhgklZglu 

JZkkfhljbf�hkgh\gu_�\b^u�dhgklZgl� 
57:   �����������^_kylbqgZy 
58:   �����������\hkvf_jbqgZy 
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59:   �
���������r_klgZ^pZlbjbqgZy 
60:   128u �������p_eh_�[_a�agZdZ 
61:   1L ���������^ebggh_�p_eh_ 
62:   1024UL �����^ebggh_�p_eh_�[_a�agZdZ 
63:   1.01E- �����wdkihg_gpbZevgZy�nhjfZ 
64:   12.1F ������h[uqgZy�lhqghklv 
65:   1.0L �������^\hcgZy�lhqghklv 

<� kbf\hevgu_� kljhdb�fh`gh� \klZ\eylv� kbf\heu�� g_�bf_xsb_� i_qZ�
lZ_fuo�agZdh\��wlh�lZd�gZau\Z_fu_�escape –�ihke_^h\Zl_evghklb� 
66:   "\n �����gh\Zy�kljhdZ 
67:   "\r �����\ha\jZl�dZj_ldb 
68:   "\a �����ij_^mij_`^_gb_ 
69:   "\\"  //«\» 
70:   "\?"  //? 
71:   "\’"  //' 
72:   "\”"  //" 

<hafh`gh� bkihevah\Zgb_� \hkvf_jbqguo� dh^h\� kbf\heh\� \� escape-
ihke_^h\Zl_evghklyo� 
73:   \7   //bell 
74:   \0   //null 
75:   \12  //new line 
76:   \062 //'2' 

BgbpbZebaZpby�i_j_f_gguo 

Hi_jZlhj�h[ty\e_gby�i_j_f_gghc�y\ey_lky�\�K���bkihegy_fuf�hi_�
jZlhjhf��I_j_f_ggu_� fh]ml� [ulv� h[ty\e_gu� [_a� bgbpbZebaZpbb�� k� bgb�
pbZebaZpb_c�\�y\ghf�\b^_�b�k�bgbpbZebaZpb_c�\�g_y\ghf�\b^_� 
77:   int x ����g_bgbpbZebabjh\ZggZy�i_j_f_ggZy 
78:   double price = 109.9, discount = 0.16;  

        // y\gZy bgbpbZebaZpby 
79:   double salePrice(price*discount); 

        ��g_y\gZy�bgbpbZebaZpby 

DhgklZglgu_�lbiu 

Lbibabjh\Zggu_�bf_gh\Zggu_�dhgklZglu� aZ^Zxlky� k�ihfhsvx� aZj_�
a_j\bjh\Zggh]h�keh\Z�const .  
80:   const double pi � ������������h[ty\e_gb_�dhgklZglu� 
81:   double x = pi ����ijZ\bevgh 
82:   pi = x ����hrb[dZ�ljZgkeypbb 

Ijhba\h^guc�i_j_qbkey_fuc�lbi 

I_j_qbkey_fuc� lbi� aZ^Z_l� i_j_q_gv� dhgklZgl�� dhlhju_� fh]ml� [ulv�
ijbk\h_gu�i_j_f_gghc�^Zggh]h�lbiZ��Lbi�h[y\ey_lky�k�aZj_a_j\bjh\Zgguf�
keh\hf�enum. 
83:   enum TestStatus {false, pass, stop}; 

  //TestStatus – �b^_glbnbdZlhj�^ey�gh\h]h�lbiZ 
84:   int main (){ 
85:     TestStatus test; // h[ty\e_gb_ i_j_f_gghc  
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            ���������lbiZ�7HVW6WDWXV 
86:     test = pass; 
87:     if (test == stop) 
88:     ... 
89:     enum {noon = 0, midnight � ��`����h[ty\e_gb_�dhgklZgl 

���������������������������������[_a�\\_^_gby�gh\h]h�lbiZ 
90:     int time = noon; 
91:     ... 
92:   } 

Ijhba\h^guc�lbi�kljmdlmjZ 

KljmdlmjZ�iha\hey_l�dhgkljmbjh\Zlv�gh\u_�Z]j_]bjmxsb_�lbiu�^Zg�
guo�� NhjfZevgh� gh\uc� lbi� h[ty\ey_lky� ke_^mxsbf� h[jZahf�� struct 
bfy- gh\h]h- lbiZ� ^h[ty\e_gb_� ihe_c`�� A^_kv� struct –� dexq_\h_�
keh\h� 
93:   struct Time{ 
94:     int hour; 
95:     int minute; 
96:     int second; 
97:   } 
98:   main (){ 
99:     Time t1, t2; 
100:     Time t �� �^���������`����bgbpbZebaZpby�kljmdlmju 
101:     t1.hour = 2; 
102:     t1.minute = 30; 
103:     t1.second = 10; 
104:     t2.hour=3; 
105:     if (t1.hour > t2.hour)... 
106:     t2 = t �����ijbk\Zb\Zgb_�ih[Zclgh_ 
107:     cout << t2.minute << endl; 
108:   } 

Lbibabjh\Zggu_�mdZaZl_eb 

I_j_f_ggZy�lbiZ�mdZaZl_ev�ij_^gZagZq_gZ�^ey�ojZg_gby�Z^j_kZ�g_dh�
lhjh]h�h[t_dlZ��Lbi�lZdhc�i_j_f_gghc�hij_^_ey_lky�lbihf�lh]h�h[t_dlZ��
gZ� dhlhjuc� mdZau\Z_l� mdZaZl_ev��>ey� bkihevah\Zgby� mdZaZl_e_c� bf__lky�
^\Z�hi_jZlhjZ��H^ghf_klguc�hi_jZlhj�h[jZs_gby�ih�Z^j_km��_]h�lZd`_�gZ�
au\Zxl�hi_jZlhjhf�jZkdjulby�kkuedb�beb�hi_jZlhjhf�jZauf_gh\u\Zgby��
h[agZqZ_lky� �
��� <lhjhc� h^ghf_klguc� hi_jZlhj�� h[agZqZ_fuc� �	��� \ha�
\jZsZ_l�Z^j_k�i_j_f_gghc� 
109:   int *ip1, *ip2; // ip1 – �i_j_f_ggZy�mdZaZl_ev� 

                //*ip1 – �j_n_j_gl�mdZaZl_ey� 
110:   char * cp, cp2; // cp - �mdZaZl_ev�� 

������������������gh�cp2 - �i_j_f_ggZy�lbiZ�char 

IhemqZy�mdZaZl_ev�gZ�i_j_f_ggmx��fh`gh�h[jZsZlvky�d�g_c�ih�Z^j_�
km� 
111:   int i = 1024, *ip = &i; 
112:   int k, *kp = &k; 
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113:   *kp=i; 
114:   k=*ip;   //1024 \ k 
115:   *kp = *ip ���������\�k 
116:   kp = ip;   //kp �b�ip �[m^ml�mdZau\Zlv�gZ�h^gh�f_klh�\�

iZfylb 

K� mdZaZl_eyfb�fh`gh� \uihegylv� ke_^mxsb_� hi_jZpbb�� j_amevlZlhf�
dhlhjuo�^he`gh�[ulv�gh\h_�agZq_gb_�mdZaZl_ey��mdZaZl_ev���p_eh_��mdZaZ�
l_ev�–�p_eh_��p_eh_���mdZaZl_ev��<�wlbo�hi_jZpbyo�p_ehqbke_ggh_�keZ]Z_�
fh_�mdZau\Z_l�dhebq_kl\h� we_f_glh\��dhlhjh_�ijb�\uqbke_gbb�kf_s_gby�
mfgh`Z_lky�gZ�jZaf_j�j_n_j_glZ��JZaf_j�j_n_j_glZ�hij_^_ey_lky�ih�lbim�
mdZaZl_ey� 
117:   int a[] = {2,3,5}; 
118:   int *ip = a; 
119:   cout << ip ����j_amevlZl��
��b0 
120:   cout << ip – ������j_amevlZl��
��ae 
121:   cout << ip ��������j_amevlZl��
��b2 

Ijb�bgbpbZebaZpbb�mdZaZl_ey�lbiZ�char
�qZklh�bkihevamxl�l_dklh\mx�
kljhdm��<� wlhf� kemqZ_� mdZaZl_ev� mdZau\Z_l� gZ� i_j\uc� kbf\he� l_dklh\hc�
kljhdb��Ke_^m_l�bf_lv�\�\b^m��qlh�dhfibeylhj�K���Z\lhfZlbq_kdb�^h[Z\�
ey_l�d�l_dklh\hc�kljhd_�kbf\he�k�gme_\uf�dh^hf� 
122:   char *st � ��kljhdZ�kbf\heh\�����\�dhg_p�[m^_l�^h[Z\e_g�\0 
123:   cout << st ����\�ihlhd�\u\h^blky�kljhdZ�^h�kbf\heZ�\0 

Kkuehqguc�lbi 

Kkuedhc�aZ^Z_lky�kbghgbf�i_j_f_gghc��:^j_k�kkuedb�kh\iZ^Z_l�k�Z^�
j_khf�khhl\_kl\mxs_c�i_j_f_gghc� 
124:   int val = 10; 
125:   int &refVal = val; //refVal b val - kbghgbfu 
126:   RefVal = refVal + 2; // val == 12 

Hkgh\gh_�gZagZq_gb_�kkuehqgh]h�lbiZ�–�i_j_^ZqZ�iZjZf_ljh\�ijb�\u�
ah\_�nmgdpbc��I_j_^ZqZ�iZjZf_ljZ�ih�kkued_�jZ\ghkbevgZ�i_j_^Zq_�Z^j_kZ�
iZjZf_ljZ� 

FZkkb\u 

FZkkb\� –� kh\hdmighklv� ihke_^h\Zl_evgh� jZkiheh`_gguo� we_f_glh\�
h^gh]h� lbiZ�� <� K��� bf__lky� lhevdh� gbadhmjh\g_\h_� ihgylb_� fZkkb\Z��
A^_kv�fZkkb\�g_�y\ey_lky�hkh[uf�lbihf�^Zgguo��>ey�h[jZs_gby�d�fZkkb\m�
bkihevam_lky�Z^j_k�i_j\h]h�we_f_glZ�fZkkb\Z� 
127:   int ia >��@����hl\_^_gb_�f_klZ�\�iZfylb�ih^�fZkkb\ 
128:   const bufsize = 512; 
129:   char buffer[bufsize]; // jZaf_jghklv fZkkb\Z -  

                      ��lhevdh�dhgklZglZ 

Ijb�h[ty\e_gbb�fZkkb\Z�fh`gh�kjZam�bgbpbZebabjh\Zlv�_]h�we_f_g�
lu��Dhebq_kl\h�bgbpbZebabjmxsbo�agZq_gbc�^he`gh�[ulv�g_�[he__�dheb�
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q_kl\Z�we_f_glh\�\�fZkkb\_��Bg^_dkZpby�we_f_glh\�fZkkb\Z�gZqbgZ_lky�hl�
gmey�� 
130:   const arraysize=3; 
131:   int ia[arraysize]={10,11,12}; 

                     //ia[0]==10 
                     //ia[1]==11 
                     //ia[2]==12 

132:   int ib[]={10,11,12}; 

NZdlbq_kdb�bfy�fZkkb\Z�–�wlh�mdZaZl_ev��ihwlhfm�_keb�LD>�@�–�wlh�p_�
eh_�qbkeh��lh�LD�–�wlh�mdZaZl_ev�gZ�p_eh_�qbkeh��K�bf_g_f�fZkkb\Z�\hafh`�
gu�ex[u_�hi_jZpbb��ij_^mkfhlj_ggu_�^ey�mdZaZl_e_c��GZijbf_j�� aZibkb�
*(buf+1) �b�buf[1]  –�wd\b\Ze_glgu��Ihwlhfm�\�C���g_l�dhgljhey�\uoh�
^Z�bg^_dkZ�fZkkb\Z�aZ�]jZgbpu��Baf_gblv�agZq_gb_�bf_gb�fZkkb\Z�g_evay��
lZd�dZd�bfy�fZkkb\Z�–�wlh�dhgklZglZ� 

Ijb�bgbpbZebaZpbb�fZkkb\Z�kbf\heZ�ke_^m_l�ihfgblv�h�^h[Z\e_gbb�
kbf\heZ�\��\�dhg_p�kljhdb�kbf\heh\� 
133:   char ca[]={’A’,’B’,’C ¶`���fZkkb\�ba�lj_o�we_f_glh\ 
134:   char cb[]="ABC �����fZkkb\�ba�q_luj_o�we_f_glh\��lZd�dZd� 

��������������������^h[Z\ey_lky�kbf\he�\0 
                  //cb[0]==*cb==A 

135:   cb=cb ������hrb[dZ�ljZgkeypbb�- �g_\hafh`gh�baf_gblv� 
�����������agZq_gb_�bf_gb�fZkkb\Z 

Fgh]hf_jgu_�fZkkb\u�h[ty\eyxlky�b�bgbpbZebabjmxlky�ZgZeh]bqgh�
h^ghf_jghfm�fZkkb\m�� 
136:   int ia >�@>�@�������kljhdb����klhe[pZ 
137:   int ib[3][4]=  ��\gmlj_ggb_�kdh[db�fh`gh�himklblv 

{ 
  {0,1,2,3}, 
  {4,5,6,7}, 
  {8,9,10,11}, 
}; 

138:   cout<<ib[0][0]; // 0; 
139:   cout<<ib[0][2]; // 2; 
140:   cout<<ib[1][2]; // 6; 

KljmdlmjZ 

KljmdlmjZ�–�wlh�dhgkljmbjm_fuc�lbi�^Zgguo��dhlhjuc�iha\hey_l�Z]�
j_]bjh\Zlv� ^Zggu_� jZagh]h� lbiZ� \� h^gh� p_eh_�� NhjfZevgh� h[ty\e_gb_�
kljmdlmju� aZibku\Z_lky� ke_^mxsbf� h[jZahf�� VWUXFW� bfy- lbiZ�
^h[ty\e_gb_�lbih\`. 
141:  struct Time �^��h[ty\e_gb_�kljmdlmju 
142:    int hour; 
143:    int minute; 
144:    int second; 
145:  }; 
146:  main(){ 
147:    Time watch1, watch �����h[ty\e_gb_�i_j_f_gguo 

�������������������������lbiZ�kljmdlmju 
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148:    watch1.hour=12; 
149:    watch1.minute=30; 
150:    watch1.second=0; 
151:    watch2=watch �����ih[Zclh\h_�dhibjh\Zgb_ 
152:    cout << watch1.hour << endl; 
153:    return 0; 
154:  } 

Kbghgbfu�lbih\ 

Kbghgbfu� lbih\� bkihevamxlky� ^ey� hij_^_e_gby� bf_g� ijhba\h^guo�
lbih\��Kbghgbfu�lbih\�hij_^_eyxlky�k�ihfhsvx�hi_jZlhjZ�typedef.  
155:   typedef double angle;  

   //angle – �gh\uc�\\h^bfuc�lbi 
   //double – �jZg__�hij_^_e_gguc�lbi 

156:   typedef char *String;  
   //String - �b^_glbnbdZlhj�^ey�gh\h]h�lbiZ� 
�����y\eyxs_]hky�mdZaZl_e_f�gZ�kbf\hevgmx�kljhdm 

157:   typedef String Names[3]; 
   //Names - �bfy�fZkkb\Z��\�dhlhjhf�we_f_glu� 
   // bf_xl lbi String 

158:   String congr = "Hello"; // congr – mdZaZ_l_ev gZ kljhdm 
159:   Names person � �^�B\Zgh\����B\Zg����B\Zgh\bq�`� 

   //person - �fZkkb\�ba�lj_o�kbf\hevguo�kljhd 

�����>bgZfbq_kdh_�jZkij_^_e_gb_�iZfylb 

Hi_jZlhj� new� h[_ki_qb\Z_l� \u^_e_gb_� \� ^bgZfbq_kdb� jZkij_^_ey_�
fhc�iZfylb�g_bf_gh\Zgghc�i_j_f_gghc�aZ^Zggh]h�lbiZ��<�dZq_kl\_�iZjZ�
f_ljZ�\�hi_jZlhj_�mdZau\Zlky�lbi�kha^Z\Z_fhc�i_j_f_gghc��Hi_jZlhj�new 
\ha\jZsZ_l� mdZaZl_ev� gZ� \u^_e_ggmx� i_j_f_ggmx�� <� lhf� kemqZ_�� dh]^Z�
iZfylv�g_�fh`_l�[ulv�\u^_e_gZ��hi_jZlhj�new�\ha\jZsZ_l����Hk\h[h`^_�
gb_�iZfylb�hkms_kl\ey_lky�hi_jZlhjhf�delete ��<�hi_jZlhj_�delete �aZ�
^Z_lky�mdZaZl_ev��kh^_j`Zsbc�Z^j_k�hk\h[h`^Z_fhc�iZfylb��� 
160:   float *fptr ����h[ty\e_gb_�mdZaZl_ey 
161:   fptr = new float ����kha^Zgb_�g_bf_gh\Zgghc�\_s_kl\_gghc 

��������������������i_j_f_gghc�\�dmq_ 
162:   delete fptr ����hk\h[h`^_gb_�iZfylb 

Hi_jZlhjhf� new� \hafh`gh� kha^Zgb_� fZkkb\Z� g_bf_gh\Zgguo� i_j_�
f_gguo� \� dmq_�� <� wlhf� kemqZ_� ijb� hk\h[h`^_gbb� iZfylb� \� hi_jZlhj_�����
delete �ke_^m_l�mdZaZlv��qlh�hk\h[h`^Z_lky�fZkkb\�i_j_f_gguo� 
163:   void f(){ 
164:   int *ia=new int[10]; 
165:   int ib[20]; 
166:   if(ia!=0) 
167:     for(int i=0;i<10;i++) 
168:       ia[i]=0; 
169:   ... 
170:   delete[]ia; 
171:   } 
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JZaebqb_�kha^Zgby�i_j_f_gguo�_s_�jZa�ihykgbf�gZ�ijbf_j_�\u^_e_�
gby�iZfylb�ih^�fZkkb\��<�ijbf_j_�ia  –�wlh�i_j_f_ggZy��jZkij_^_ey_fZy�\�
ijh]jZffghf�kl_d_��?_�agZq_gb_�fh`_l�[ulv�baf_g_gh��Ihke_�\u^_e_gby�
iZfylb�ih^�fZkkb\�p_euo�qbk_e�\�i_j_f_ggmx� ia �[ue�aZg_k_g�Z^j_k�fZk�
kb\Z�� kha^Zggh]h� \� dmq_��FZkkb\� k� Z^j_khf� ib � kha^Z_lky� \�ijh]jZffghf 
kl_d_��Ijb�wlhf�ib  –�wlh�dhgklZglZ�lbiZ�mdZaZl_ev�gZ�p_eh_�qbkeh��lh�_klv�
baf_gblv� ib �g_\hafh`gh��FZkkb\�ba�ijh]jZffgh]h�kl_dZ�m^Zey_lky�Z\lh�
fZlbq_kdb�ijb� \uoh^_�ba�nmgdpbb� \�fhf_gl� ba\e_q_gby� ba� kl_dZ� Z^j_kZ�
\ha\jZlZ� 

<�dmq_�fh`_l�[ulv�\u^_e_gZ�iZfylv�ih^�i_j_f_ggmx�ex[h]h�lbiZ��\�
lhf�qbke_�b�ih^�kljmdlmjm��>ey�h[jZs_gby�d�iheyf�g_bf_gh\Zgghc�i_j_�
f_gghc�lbiZ�kljmdlmjZ��aZ^Zgghc�mdZaZl_e_f���\�K���ij_^mkfhlj_g�ki_pb�
Zevguc�hi_jZlhj��->".  
172:   struct Time ^���h[ty\e_gb_�kljmdlmju 
173:     int hour; 
174:     int minute; 
175:     int second; 
176:   }; 
177:   void main(){ 
178:     Time t ����h[ty\e_gb_�i_j_f_gghc�lbiZ�kljmdlmju�� 

������������hgZ�jZaf_sZ_lky�\�ijh]jZffghf�kl_d_ 
179:     Time *pt ����h[ty\e_gb_�mdZaZl_ey�gZ�kljmdlmjm�� 

��������������kZfhc�i_j_f_gghc�lbiZ�kljmdlmjZ�_s_�g_l 
180:     pt=new Time ����kha^Zgb_�g_bf_gh\Zgghc�kljmdlmju�\�dmq_� 

�������������b�aZg_k_gb_�mdZaZl_ey�gZ�g__�\�i_j_f_ggmx�pt 
181:     t.hour=12;  
182:     (*pt).hour  ������bkihevah\Zgb_�ihey�hour �kljmdlmju 
183:     pt->hour  ������wd\b\Ze_glgZy�aZibkv�^ey�^hklmiZ� 

�����������������d�ihex�kljmdlmju 
184:     ... 
185:     delete pt ����hk\h[h`^_gb_�iZfylb�hl�aZibkb��agZq_gb_ 

���������������i_j_f_gghc�pt �klZgh\blky�g_hij_^_e_gguf 
186:   } 

�����>hihegbl_evgu_�hi_jZlhju�ijbk\Zb\Zgby 

KhklZ\ghc�hi_jZlhj�ijbk\Zb\Zgby 

KhklZ\ghc�hi_jZlhj�ijbk\Zb\Zgby�\�h[s_f�\b^_�fh`_l�[ulv�aZibkZg�
dZd�a op=b ��]^_�op  –�Zjbnf_lbq_kdZy�beb�eh]bq_kdZy�hi_jZpby��a –�baf_�
gy_fuc�hi_jZg^��b –�hi_jZg^��\�dhlhjhf�mdZau\Z_lky��gZ�kdhevdh�baf_gy�
_lky�hi_jZg^�a��KhklZ\ghc�hi_jZlhj�ijbk\Zb\Zgby�jZ\ghkbe_g�hi_jZlhjm�
ijbk\Zb\Zgby�a=a op b ��Bf_xlky�ke_^mxsb_�khklZ\gu_�hi_jZlhju�ijb�
k\Zb\Zgby��
 ��� ��� ��� ��-=, >>=, <<=, &=, ^=, |=. 
187:   sum � ����������wd\b\Ze_glgh�sum=sum+1; 
188:   product*=c;  // wd\b\Ze_glgh product= product*c; 



 13 

189:   sum+=ia[i];  // wd\b\Ze_glgh sum= sum+ia[i]; 

Hi_jZlhju�bgdj_f_glZ�b�^_dj_f_glZ 

Hi_jZlhju� bgdj_f_glZ� b� ^_dj_f_glZ� ij_^klZ\eyxl� kh[hc� mgZjgu_�
hi_jZpbb� m\_ebq_gby� �++�� b� mf_gvr_gby� �-- �� hi_jZg^Z� gZ� _^bgbpm�� <�
ij_nbdkghc� nhjf_� ^Zgguo� hi_jZlhjh\� kgZqZeZ� \uihegy_lky� ^_ckl\b_�� Z�
ihlhf�bkihevam_lky�ihemq_ggh_�agZq_gb_��<�ihklnbdkghc�nhjf_�–�kgZqZeZ�
bkihevam_lky�agZq_gb_��Z�ihlhf�\uihegy_lky�^_ckl\b_�gZ^�hi_jZg^hf� 
190:   array[++top]=value ����ij_nbdkdZy�nhjfZ�wd\b\Ze_glgZ� 

                    //top=top+1; array[top]=value; 
191:   value=array[top--]; // ihklnbdkgZy nhjfZ�wd\b\Ze_glgZ 

                    //value=array[top]; top=top-1; 

�����MijZ\eyxsb_�dhgkljmdpbb 

KhklZ\ghc�hi_jZlhj 

Qlh[u�aZ^Zlv�g_kdhevdh�hi_jZlhjh\�lZf��]^_�ih�kbglZdkbkm�h`b^Z_lky�
h^bg��ijbf_gy_lky�khklZ\ghc�hi_jZlhj��lZd`_�gZau\Z_fuc�[ehdhf��LZd�dZd�
h[ty\e_gb_�i_j_f_gguo�–� wlh� hi_jZlhj�� lh� \� khklZ\ghf� hi_jZlhj_�fh]ml�
[ulv�h[ty\e_gu�ehdZevgu_�i_j_f_ggu_��Hgb�i_j_klZxl�kms_kl\h\Zlv�ijb�
aZ\_jr_gbb�khklZ\gh]h�hi_jZlhjZ� 
192:   if(x>1) 
193:   ^�������������gZqZeh�khklZ\gh]h�hi_jZlhjZ 
194:     float y �����h[ty\e_gb_�ehdZevghc�i_j_f_gghc 
195:     y=2*x;  
196:     ... 
197:   } 
198:   x=y ����hrb[dZ�- �i_j_f_ggZy�y�\g_�[ehdZ�g_�kms_kl\m_l 

<_l\e_gb_ 

Hi_jZlhj�\_l\e_gby�bf__l�^\_�nhjfu��khdjZs_ggmx�b�ihegmx� 
199:   if �\ujZ`_gb_��hi_jZlhj� 
200:   if �\ujZ`_gb_��hi_jZlhj��else �hi_jZlhj� 

<�khdjZs_gghc�nhjf_�hi_jZlhj��\uihegy_lky��_keb�\ujZ`_gb_�g_�
jZ\gh�gmex��<�iheghc�nhjf_�hi_jZlhj��\uihegy_lky��_keb�\ujZ`_gb_ 
g_�jZ\gh�gmex��\�ijhlb\ghf�kemqZ_�\uihegy_lky�hi_jZlhj�. 
201:   if(counter==0) 
202:     counter=10; 
203:   else  
204:     counter--; 
205:   if(counter) // \ujZ`_gb_ ^he`gh [ulv p_euf 
206:     counter=10; 
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Hi_jZlhj�\u[hjZ 

Hi_jZlhj�\u[hjZ�switch�ij_^gZagZq_g�^ey�\uiheg_gby�h^gh]h�ba�gZ�
[hjZ� \aZbfhbkdexqZxsbo� ^_ckl\bc�� <� hi_jZlhj_� switch � bkihevam_lky�
hi_jZlhj�break ��dhlhjuc�ij_ju\Z_l�\uiheg_gb_�hi_jZlhjZ�\u[hjZ�b�\u�
ihegy_l�i_j_oh^�d�hi_jZlhjm��ke_^mxs_fm�aZ�hi_jZlhjhf�\u[hjZ� 
207:   main (){ 
208:     int n; 
209:     int cnt0,cnt1,cnt �����h[ty\e_gb_�i_j_f_gguo 
210:     ... 
211:     switch(n ��^���\ujZ`_gb_�p_eh]h�lbiZ 
212:     case 0:   //0 – �dhgklZglZ 

    ++cnt0; break;  
213:     case 1:   //1 - dhgklZglZ 

    ++cnt1; break; 
214:     case 2:  

    ++cnt2; break; 
215:     default �����\k_�hklZevgu_�kemqZb 

    ++cnt; break;  
216:   ��`����dhg_p�hi_jZlhjZ�switch 
217:   return 0; 
218:   } 

KZfZy� jZkijhkljZg_ggZy� hrb[dZ� ijb� bkihevah\Zgbb� hi_jZlhjZ�
switch  –�ijhimkd�hi_jZlhjZ�break ��?keb�g_h[oh^bfh�\uihegblv�h^gb�b�
l_�`_� ^_ckl\by� ijb� jZaguo� agZq_gbyo� \ujZ`_gby� \u[hjZ�� lh� dhgklZglu�
\u[hjZ�^he`gu�ke_^h\Zlv�^jm]�aZ�^jm]hf� 
219:   switch(n){ 
220:   case 0:  

  ++cnt0; break; 
221:   case 1:  

  ++cnt1; break; 
222:   case ������ijb�hlkmlkl\bb�break �[m^ml�\uihegylvky 

        // ke_^mxsb_ case 
223:   case 3: 
224:   case 4: 

  ++cnt; break; 
225:   }; 

Hi_jZlhju�pbdeZ 

Hi_jZlhj�pbdeZ�k�ij_^mkeh\b_f�bf__l�ke_^mxsmx�h[smx�nhjfm�aZ�
ibkb��ZKLOH�\ujZ`_gb_��hi_jZlhj. Hi_jZlhj� \uihegy_lky�^h� l_o�
ihj��ihdZ�\ujZ`_gb_�g_�jZ\gh�gmex� 
226:   ��H[gme_gb_�we_f_glh\�fZkkb\Z 
227:   float a[10]; 
228:   int i=0; 
229:   while(i<10){ 
230:     a[i]=0; 
231:     i++; 
232:   } 
233:   ��Hij_^_e_gb_�^ebgu�kbf\hevghc�kljhdb 
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234:   int len=0; 
235:   char *tp="abcde"; 
236:   while(*tp++)++len;  
237:   cout<<len; 

Hi_jZlhj�pbdeZ�k�ij_^mkeh\b_f�bf__l�ke_^mxsmx�h[smx�nhjfm�aZ�
ibkb��GR�hi_jZlhj�ZKLOH��\ujZ`_gb_���<uoh^�ba�pbdeZ�\uihegy�
_lky��_keb�\ujZ`_gb_�jZ\gh�gmex� 
238:   int cnt=10; 
239:   do{ 
240:     --cnt; 
241:     a[cnt]=0; 
242:   }while (cnt>0); 

Bl_jZlb\guc�pbde�bf__l�ke_^mxsmx�h[smx�nhjfm�aZibkb� 
243:   for ��bgbpbZebaZpby��\ujZ`_gb_���\ujZ`_gb_���hi_jZlhj 

BgbpbZebaZpby� ij_^gZagZq_gZ� ^ey� \uiheg_gby� g_dhlhjuo� ^_ckl�
\bc�i_j_^�\oh^hf�\�pbde��dZd�ijZ\beh�wlh�bgbpbZebaZpby�kq_lqbdZ�pbdeZ��
BgbpbZebaZpby� fh`_l� kh^_j`Zlv� g_kdhevdh� hi_jZlhjh\�� jZa^_e_gguo�
aZiylhc��<ujZ`_gb_��mijZ\ey_l�ihke_^h\Zl_evghklvx�\uiheg_gby�pbdeZ��
\ujZ`_gb_��baf_gy_l�i_j_f_ggmx�pbdeZ��Ihke_^h\Zl_evghklv�^_ckl\bc�
ijb� \uiheg_gbb� hi_jZlhjZ� pbdeZ�� kgZqZeZ� \uihegy_lky�bgbpbZebabZ�
pby�hi_jZlhjZ�^Ze__��_keb�\ujZ`_gb_��g_�ghev��lh�\uihegy_lky�hi_�
jZlhj��Z�aZl_f�\uqbkey_lky�\ujZ`_gb_���?keb�\ujZ`_gb_��jZ\gh�gmex��
lh�pbde�aZ\_jrZ_lky��\�ijhlb\ghf�kemqZ_�kgh\Z�\uihegy_lky�hi_jZlhj. 
244:   ��h[jZ[hldZ�we_f_glh\�fZkkb\Z 
245:   const int sz=24; 
246:   int ia[sz]; 
247:   for(int i=0;i<sz;++i) 
248:     ia[i]=i; 
249:   ��\uqbke_gb_�nZdlhjbZeZ 
250:   int k; 
251:   for(k=10,product=1; k>0; k--) 
252:     product=k*product; 

Hi_jZlhju�[_amkeh\gh]h�i_j_oh^Z 

Hi_jZlhj� break � ij_djZsZ_l� \uiheg_gb_� [eb`Zcr_]h� \eh`_ggh]h�
hi_jZlhjZ�while, do, for, switch . 
253:   location=-1; 
254:   for(int ix=0;ix<size;++ix) 
255:     if(val==ia[ix]){ 
256:       location=ix; 
257:       break; // \uoh^ ba pbdeZ 
258:     } 

Hi_jZlhj�continue �ij_djZsZ_l�\uiheg_gb_�lhevdh�l_dms_c�bl_jZ�
pbb�b�i_j_^Z_l�mijZ\e_gb_�gZ�dhg_p�l_eZ�pbdeZ� 
259:   while{ 
260:     if(sum==0) continue ����h[oh^�ihke_^mxsbo�hi_jZlhjh\� 
261:     ++counter; 
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262:   }; 

Hi_jZlhj�[_amkeh\gh]h�i_j_oh^Z�bf__l� \b^�JRWR�f_ldZ. F_ldZ –  
wlh�b^_glbnbdZlhj��Hi_jZlhj�goto �g_�^he`_g�\uihegylv�i_j_oh^�\i_j_^�
q_j_a�h[ty\e_gb_�i_j_f_gguo�� 
263:   while{ 
264:     if(sum==0) goto m ����h[oh^�ihke_^mxsbo�hi_jZlhjh\� 
265:     ++counter; 
266:   }; 
267:   m: counter=0; 

�����Nmgdpbb 

<� h[ty\e_gbb� nmgdpbb� mdZau\Z_lky� lbi� \ha\jZsZ_fh]h� agZq_gby��
b^_glbnbdZlhj�nmdgpbb��kibkhd�nhjfZevguo�Zj]mf_glh\�b�l_eh�nmgdpbb� 
268:   lbi�b^_glbnbdZlhj�>kibkhd�Zj]mf_glh\@��^l_eh�nmgdpbb` 

<uoh^�ba�nmgdpbb�b�\ha\jZl�agZq_gby�\uihegyxlky�hi_jZlhjhf�re-
turn ��?keb�ij_^iheZ]Z_lky��qlh�nmgdpby�g_�^he`gZ�gbq_]h�\ha\jZsZlv��lh�
\�g_c�mdZau\Z_lky�lbi�\ha\jZsZ_fh]h�agZq_gby�void ��Lbi�\ha\jZsZ_fh]h�
agZq_gby� fh`_l� [ulv� ex[uf� klZg^Zjlguf� lbihf� �gZijbf_j�� int � beb�
double ���ijhba\h^guf�lbihf��gZijbf_j��int& �beb�double* ���ihevah\Z�
l_evkdbf�lbihf��ihemq_gguf��gZijbf_j��k�ihfhsvx�enum�beb�struct ). 

IZjZf_lju�i_j_^Zxlky�eb[h�ih�agZq_gbx��\�lhf�qbke_�fh`gh�i_j_^Z�
\Zlv�agZq_gb_�Z^j_kZ�i_j_f_gghc���eb[h�ih�kkued_� 
269:   #include <iostream.h> 
270:   double max(double x1, double x2){  

                  ��i_j_^ZqZ�iZjZf_ljh\�ih�agZq_gbx 
271:     if(x1>x2)  
272:       return x �����\uoh^�ba�nmgdpbb�b�\ha\jZl�agZq_gby 
273:     else  
274:       return x �����\uoh^�ba�nmgdpbb�b�\ha\jZl�agZq_gby 
275:   } 

Ijb� \uah\_� nmgdpbb� mdZau\Z_lky� __� b^_glbnbdZlhj� b� nZdlbq_kdb_�
iZjZf_lju��Nmgdpby�� \ha\jZsZxsZy� agZq_gb_�� h[uqgh� \uau\Z_lky� \� \u�
jZ`_gbb�� 
276:   int main(){ 
277:     double a1=3;a2=2;a3; 
278:     a3=max(a1,a2); // \uah\ nmgdpbb,  

                 //a ��b�a2 – �nZdlbq_kdb_�iZjZf_lju 
279:     cout<<a3; 
280:     return 0; 
281:   } 

?keb�nmgdpby�g_�\ha\jZsZ_l�agZq_gby��lh�bkihevam_lky�hi_jZlhj�re-
turn �[_a�iZjZf_ljh\��<�wlhf�kemqZ_�hi_jZlhj�return �fh`_l�[ulv�him�
s_g��I_j_^ZqZ� Z^j_kZ�i_j_f_gghc�iha\hey_l�baf_gylv� agZq_gb_�\g_rgbo�
i_j_f_gguo�\gmljb�nmgdpbb� 
282:   YRLG�VZDS�GRXEOH�
D��GRXEOH�
E�^���i_j_^ZqZ�iZjZf_ljh\� 

       ��ih�agZq_gbx��gh�agZq_gbyfb�y\eyxlky�Z^j_kZ�a�b�b 
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283:     double c; 
284:     c=*a; 
285:     *a=b; 
286:     *b=c; 
287:   } 
288:   main(){ 
289:     double x=5,y=1; 
290:     swap(&x,&y); 
291:     return 0; 
292:   } 

I_j_^ZqZ�iZjZf_ljZ�ih�kkued_�j_Zebam_lky�dZd�i_j_^ZqZ�Z^j_kZ�iZjZ�
f_ljZ��LZd�dZd�kkuedZ��ih�hij_^_e_gbx��_klv�kbghgbf�i_j_f_gghc��lh�ijb�
\uah\_� nmgdpbb� nhjfZevguc� iZjZf_lj� klZgh\blky� kbghgbfhf� nZdlbq_�
kdh]h� iZjZf_ljZ��Ihwlhfm� baf_g_gby� iZjZf_ljZ�� i_j_^Zggh]h� ih� kkued_��
\uah\ml�baf_g_gby�\g_rg_]h�nZdlbq_kdh]h�iZjZf_ljZ� 
293:   void swap(double &a, double &b){ 
294:     double c; 
295:     c=a; 
296:     a=b; 
297:     b=c; 
298:   } 
299:   main() { 
300:     double x=5, y=1;  
301:     swap(x,y �����\�dZq_kl\_�nZdlbq_kdbo�iZjZf_ljh\� 

���������������i_j_^Zxlky�kbghgbfu 
302:     return 0; 
303:   } 

LZd�dZd�\�K���hlkmlkl\m_l�\ukhdhmjh\g_\h_�ihgylb_�fZkkb\Z��lh�i_�
j_^ZqZ�fZkkb\Z�\�dZq_kl\_�iZjZf_ljZ�k\h^blky�d�i_j_^Zq_�mdZaZl_ey�gZ�gZ�
qZevguc� we_f_gl�fZkkb\Z��Ke_^kl\b_f� wlh]h� y\ey_lky�g_h[oh^bfhklv�i_�
j_^Zqb�\�dZq_kl\_�iZjZf_ljZ�nmgdpbb�jZaf_jZ�fZkkb\Z�� 
304:   double sum(int n, double *a) {  
305:     double s=0.0; 
306:     for(int i=0;i<n;i++) 
307:       s=s+a[i]; 
308:     retutn s; 
309:   } 
310:   int main(){ 
311:     double arr[3]={3,2,1};//arr – �mdZaZl_ev�gZ�fZkkb\ 
312:     cout<<sum(3,arr); 
313:     return 0; 
314:   } 

>ey� i_j_^Zqb� Z^j_kZ� fZkkb\Z� \hafh`gu� ke_^mxsb_� wd\b\Ze_glgu_�
nhjfu�aZibkb� 
315:   double sum(int n, double a[10]){...} 
316:   double sum(int n, double a[]){...} 
317:   double sum(int n, double *a){...} 
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Ijhlhlbi�nmgdpbb 

Ijhlhlbi� nmgdpbb –� wlh� aZ]heh\hd� kh� kibkdhf� lbih\� iZjZf_ljh\��
h[ty\ey_fuc�^h�ihegh]h�hij_^_e_gby�nmgdpbb��ij_^\Zjbl_evgh_�h[ty\e_�
gb_�nmgdpbb���<�h[t_dlgh-hjb_glbjh\Zgghf�ijh]jZffbjh\Zgbb�ijhlhlbi�
nmgdpbb�bkihevam_lky�^ey�ij_^\Zjbl_evgh]h�h[ty\e_gby�f_lh^h\�deZkkZ� 

Ijbf_j� ��� GZoh`^_gb_� dm[Z� qbkeZ� �i_j_^Zzlky� mdZaZl_ev� gZ� p_eh_�
qbkeh��b�wlh�qbkeh�aZf_gy_lky�k\hbf�dm[hf�� 
318:   #include <iostream.h> 
319:   ��GZoh`^_gb_�dm[Z�qbkeZ��Qbkeh�aZf_gy_lky�k\hbf�dm[hf 
320:   YRLG�FXEH%\5HIHUHQFH�LQW�
����ijhlhlbi�nmgdpbb 
321:   main(){ 
322:     int number=5; 
323:     cubeByReference(&number); 
324:     cout<<” < dm[_=”<<number; 
325:     return 0; 
326:   } 
327:   YRLG�&XEH%\5HIHUHQFH�LQW�
QSWU��^���h[ty\e_gb_�nmgdpbb 
328:     *nptr=*nptr * *nptr * *nptr; 
329:   } 

I_j_]jmadZ�nmgdpbc 

<�K���^himkdZ_lky�h[ty\e_gb_�nmgdpbc�k�h^bgZdh\ufb�bf_gZfb��gh�
jZaebqgufb�kibkdZfb�nhjfZevguo�iZjZf_ljh\��Ijb�ljZgkeypbb�\uihegy�
_lky�lZd�gZau\Z_fh_�^_dhjbjh\Zgb_��bkdZ`_gb_��bf_g��Hgh�aZdexqZ_lky�\�
lhf��qlh�ljZgkeylhj�bkdZ`Z_l�bf_gZ��nhjfbjmy�kb]gZlmju�nmgdpbc��Kb]�
gZlmjZ�nmgdpbb –�wlh�\gmlj_gg__�bfy�nmgdpbb��dhlhjh_�h[jZam_lky�^h[Z\�
e_gb_f� d� aZ^Zgghfm� bf_gb�nmgdpbb� h[hagZq_gbc� lbih\� iZjZf_ljh\��GZ�
ijbf_j�� ^ey� nmgdpbc� int square(int), double 
square(double), Complex& square(Complex) � [m^ml� knhjfbjh�
\Zgu� kb]gZlmju� ijb[ebabl_evgh� ke_^mxs_]h� \b^Z�� square$i, 
square$d, square$Complex. � Dhgdj_lguc� kihkh[� bkdZ`_gby� bf_g�
aZ\bkbl�hl�\_jkbb�ljZgkeylhjZ��<�kb]gZlmjm�g_�\dexqZ_lky�lbi�\ha\jZsZ_�
fh]h�agZq_gby��lZd�dZd�\�dhgl_dkl_�\uah\Z�nmgdpbb�g_\hafh`gh�h^ghagZq�
gh�hij_^_eblv�g_h[oh^bfuc�lbi�\ha\jZsZ_fh]h�agZq_gby�dZd��gZijbf_j��\�
\ujZ`_gbb�cout<<square(2) . 
330:   struct Complex{double Re; double Im}; 
331:   int square (int x){return x*x;} 

 ��nmgdpby�^ey�p_euo�qbk_e 
332:   double square (double x) {return x*x;}  

 ��nmgdpby�^ey�\_s_kl\_gguo�qbk_e 
333:   Complex square(Complex x){  

 ��nmgdpby�^ey�dhfie_dkguo�qbk_e 
334:     Complex w; 
335:     w.Im=2*x.Im*x.Re; 
336:     w.Re=x.Im*x.Im-x.Re*x.Re; 
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337:     return w; 
338:   } 
339:   main(){ 
340:     double z=3.1 
341:     cout<<square(z); 
342:     return 0; 
343:   } 

RZ[ehgu�nmgdpbc 

RZ[ehgu�nmgdpbc�iha\heyxl�kha^Z\Zlv�hibkZgby�nmgdpbb�[_a�mdZaZ�
gby�nZdlbq_kdbo�lbih\�iZjZf_ljh\�b�ih�f_j_�g_h[oh^bfhklb�]_g_jbjh\Zlv�
ba�wlbo�hibkZgbc�nmgdpbb�k�dhgdj_lgufb�lbiZfb�iZjZf_ljh\� 
344:   temlate �kibkhd�nhjfZevguo�lbih\��iZjZf_ljh\�!�nmgdpby 

DZ`^uc�jZa��dh]^Z�ljZgkeylhj�\klj_qZ_l�\�bkoh^ghf�l_dkl_�ijh]jZf�
fu� \uah\� nmgdpbb�� bf_xs_c� bfy�� kh\iZ^Zxs__� k� bf_g_f�rZ[ehgZ�� hg�
ljZgkebjm_l�rZ[ehg�nmgdpbb�� ih^klZ\eyy� \f_klh�nhjfZevguo� lbih\� iZ�
jZf_ljh\�nZdlbq_kdb_�lbiu���NhjfZevgu_�lbiu�fh]ml�aZf_gylvky�ex[ufb�
nZdlbq_kdbfb��\�lhf�qbke_�ihevah\Zl_evkdbfb�lbiZfb� 
345:   ��rZ[ehg�nmgdpbb�hij_^_e_gby�fZdkbfZevgh]h� 

��ba�lj_o�qbk_e 
346:   temlate<class T> 
347:   T maximum(T value1, T value2, T value3){ 
348:     T max=value1; 
349:     if(value2>max) 
350:       Max=value2; 
351:     if(value3>max) 
352:       Max=value3; 
353:   return max; 
354:   } 
355:   main(){ 
356:   int i1, i2, i3, ir; 
357:   double d1=3.14, d2=0.15, d3=8.1, dr; 
358:   ir=maximum(i1, i2, i3); // p_eu_ iZjZf_lju 
359:   dr=maximum(d1, d2, d ������\_s_kl\_ggu_�iZjZf_lju 
360:   ... 
361:   return 0; 
362:   } 

J_ZebaZpby�rZ[ehgh\�nmgdpbc� [Zabjm_lky� gZ�f_oZgbaf_� i_j_]jmadb�
nmgdpbc��Ijb�kha^Zgbb�iZjZf_ljbah\Zgguo�nmgdpbc�]_g_jbjmxlky�nmgd�
pbb�k�h^bgZdh\ufb�bf_gZfb��ihke_�q_]h�wlb�bf_gZ�ih^\_j]Zxlky�^_dhjb�
jh\Zgbx��Ih�wlhc�ijbqbg_�g_evay�aZ^Z\Zlv�rZ[ehg��\�dhlhjhf�nhjfZevguc�
lbi�h[ty\e_g�lhevdh�^ey�\ha\jZsZ_fh]h�agZq_gby��Z�g_�^ey�iZjZf_ljh\��lZd�
dZd�lZdb_�nmgdpbb�[ueb�[u�g_jZaebqbfu� 

AZ]heh\hqgu_�nZceu�b�nZceu�j_ZebaZpbb 

<�K���hlklmkl\m_l�ih^^_j`dZ�fh^mevghklb�ijh]jZff�gZ�mjh\g_�yaudZ�
ijh]jZffbjh\Zgby�� Fh^mevghklv� ijh]jZffgh]h� fZl_jbZeZ� nhjfbjm_lky�
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gZ�mjh\g_�kh]eZr_gbc��Ijbgylh��qlh[u�ijhlhlbiu�nmgdpbc�jZkiheZ]Zebkv�
\�nZceZo�k�jZkrbj_gb_f�.h ��Z�j_ZebaZpbb�nmgdpbc�–�\�nZceZo�k�jZkrbj_�
gb_f�.cpp . 

 
// nZce MyMath.h 
int abs(int i); 
 
// nZce MyMath.cpp 
int abs(int i) 
{return (I<0 ? - i:i) 
 
// nZce main.cpp 
#include <iostream.h> 
#include <MyMath.h> 
main() 
{ 
   cout<<abs(2*(-3)); 
} 

J_dmjkby 

I_j_^ZqZ�iZjZf_ljh\�ih�agZq_gbx�ijb�\uah\_�nmgdpbb�ij_^iheZ]Z_l��
qlh� dhiby� iZjZf_ljZ� ihf_sZ_lky� \� ijh]jZffguc� kl_d��Djhf_� wlh]h�� \k_�
ehdZevgu_�i_j_f_ggu_�nmgdpbb�jZaf_sZxlky�\�kl_d_�ijb�dZ`^hf�\oh^_�\�
ijhp_^mjm�� Wlh� iha\hey_l� j_Zebah\Zlv� j_dmjkb\guc� \uah\� nmgdpbc�� lh�
_klv�\uah\�nmgdpbb�\�k\h_f�`_�l_e_� 
 
363:   int fact(int k){ 
364:     if(k=1) 
365:       return 1; 
366:     else 
367:       return k*fact(k-1); // j_dmjkb\guc \uah\ 
368:   } 
369:   main(){ 
370:      cout<<fact(3); 
371:   } 

 

=eZ\Z����H;T?DLG:Y�FH>?EV�IJH=J:FFU 

JZkkfhljbf�hij_^_e_gby�ihgylby�h[t_dl�k�jZaguo�lhq_d�aj_gby� 
���k�lhqdb�aj_gby�q_eh\_q_kdh]h�\hkijbylby��h[t_dl�–�wlh�hkyaZ_fuc�

beb�\b^bfuc�ij_^f_l��bf_xsbc�hij_^_e_ggh_�ih\_^_gb_� 
���k�lhqdb�aj_gby�bkke_^h\Zl_ey�\�g_dhlhjhc�ij_^f_lghc�h[eZklb�h[t�

_dl�–�wlh�hihagZ\Z_fuc�ij_^f_l�beb�kmsghklv��j_ZevgZy�beb�Z[kljZdlgZy���
bf_xsb_�\Z`gh_�nmgdpbhgZevgh_�agZq_gb_�\�^Zgghc�ij_^f_lghc�h[eZklb�� 

3) k� lhqdb� aj_gby� ijh_dlbjh\Zgby� kbkl_fu�� h[t_dl� –� wlh� kmsghklv��
h[eZ^ZxsZy�khklhygb_f��ih\_^_gb_f�b�bg^b\b^mZevghklvx� 
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4) k�lhqdb�aj_gby�ijh]jZffbjh\Zgby��h[t_dl�–�wlh�kh\hdmighklv�^Zg�
guo� �i_j_f_ggZy���kms_kl\mxsZy�\�fZrbgghf�ij_^klZ\e_gbb�dZd�_^bgh_�
p_eh_��^himkdZxs__�h[jZs_gb_�ih�bf_gb�beb�mdZaZl_ex� 

>Ze__� [m^_f� jZkkfZljb\Zlv� h[t_dl� k� lhqdb� aj_gby� ijh_dlbjh\Zgby�
kbkl_fu��=jmiiu�h[t_dlh\�fh]ml�bf_lv�koh`b_�q_jlu��dhlhju_�khklZ\eyxl�
ihgylb_�deZkkZ��DeZkk –�wlh�hibkZgb_�kljmdlmju�b�ih\_^_gby�koh`bo�h[t�
_dlh\��;m^_f�bkihevah\Zlv�ihgylby��wda_fieyj�deZkkZ��b��h[t_dl��dZd�kb�
ghgbfu� 

2.1. H[ty\e_gb_�deZkkh\�b�kha^Zgb_�h[t_dlh\�\�ijh]jZff_�gZ�K�� 

Lbi� deZkk� aZ^Zzl� fh^_ev� Zljb[mlh\� �ihey� kljmdlmju�� b� hi_jZpbc�
�nmgdpbb��k\yaZggu_�kh�kljmdlmjhc���<�deZkk_�fh`gh�h[ty\eylv�beb�j_Zeb�
aZpbb�f_lh^h\��beb�ijhlhlbiu�f_lh^h\�k�\g_rgbf�hij_^_e_gb_f�bo�j_Z�
ebaZpbb� 
372: class Time{ 
373: private: 
374:    int hour; 
375:    int minute; 
376:    int second ����h[ty\e_gb_�ihe_c 
377: public: 
378:    Time ������dhgkljmdlhj 
379:    void setTime(int, int, int); 
380:    void print24(); 
381:    void print12(); 
382: } 

AZj_a_j\bjh\Zggu_�keh\Z private, public –�wlh�fh^bnbdZlhju�
^hklmiZ��hgb�h[_ki_qb\Zxl�mijZ\e_gb_�^hklmiZ�d�we_f_glZf�deZkkZ��MdZ�
aZgb_�fh^bnbdZlhjZ�private �aZij_sZ_l�^hklmi�d�iheyf�b�f_lh^Zf�ba\g_�
deZkkZ��public –�iha\hey_l�^hklmi�ba\g_�deZkkZ��J_ZebaZpby�f_lh^Z��aZ�
ibkZggZy�\g_�h[ty\e_gby�deZkkZ��^he`gZ�kh^_j`Zlv�gZa\Zgb_�deZkkZ�� 
383: Time::Time ��^���bgbpbZebabjm_l�ihey�^Zggh]h�deZkkZ 
384:    hour=0; 
385:    minute=0; 
386:    second=0; 
387: } 
388: void Time::setTime(int h, int m, int s) { 
389:    hour=h; 
390:    minute=m; 
391:    second=s; 
392: } 
393: void Time::print24(){ 
394:    cout<<hour<<”:”<<minute<<”:”<<second; 
395: } 
396: void Time::print12(){ 
397:    if(hour==0||hour==12) 
398:    cout<<12; 
399: else 
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400:    cout<<hour%12; 
401: cout<<”:”<<minute<<”:”<<second; 
402: } 

H[t_dl� deZkkZ� –� wlh� i_j_f_ggZy� ^Zggh]h� deZkkZ�� Ijb� \uiheg_gbb�
hi_jZlhjZ�h[ty\e_gby�i_j_f_gghc�\uau\Z_lky�dhgkljmdlhj�deZkkZ� 
403: ��]heh\gZy�nmgdpby 

int main(){ 
404:    Time t ����\uah\�dhgkljmdlhjZ�deZkkZ�Time 
405:    t.setTime(14,32,11);  
406:    t.print24(); 
407:    t.print12(); 
408:    Time *tptr; 
409:    tptr=new Time ����^bgZfbq_kdh_�\u^_e_gb_�iZfylb�ih^� 

��������������������h[t_dl�b�\uah\�dhgkljmdlhjZ 
410:    (*tptr).setTime(1, 2, 3); 
411:    delete tptr ����m^Ze_gb_�h[t_dlZ��gZ�dhlhjuc� 

������������������mdZau\Z_l�tptr 
412:    return 0;; 
413: } 

?keb�\�deZkk_�g_�h[ty\e_g�dhgkljmdlhj��lh�hg�kha^Zzlky�Z\lhfZlbq_�
kdb��?keb�\�deZkk_�bf__lky�g_kdhevdh�dhgkljmdlhjh\��lh�bkihevam_lky�f_�
oZgbaf� i_j_]jmadb� nmgdpbc�� lh� _klv� dhgkljmdlhju� ^he`gu� jZaebqZlvky�
kibkdZfb�iZjZf_ljh\� 

�����Khklhygb_ 

Khklhygb_�h[t_dlZ –�i_j_q_gv�\k_o�\hafh`guo�k\hckl\��h[uqgh�klZ�
lbq_kdbo��h[t_dlZ�b�l_dmsbo�agZq_gbc��h[uqgh�^bgZfbq_kdbo��dZ`^h]h�ba�
wlbo�k\hckl\��I_j_q_gv�k\hckl\�h[t_dlZ��Z[kljZdpbb�kmsghklb��–�dZd�ijZ�
\beh� klZlbq_kdbc�� lZd� dZd� wlb� k\hckl\Z� hljZ`Zxl� g_baf_gy_fmx� hkgh\m�
ijbjh^u�h[t_dlZ��K\hckl\Z�h[t_dlZ�oZjZdl_jbamxlky�k\hbfb�agZq_gbyfb��
dhlhju_�fh]ml� [ulv� eb[h� ijhklufb� dhebq_kl\_ggufb� agZq_gbyfb�� eb[h�
ij_^klZ\eyxl�kh[hc�khklhygby�^jm]bo�h[t_dlh\� 

GZijbf_j�� �l_ogheh]bq_kdbc�ijhba\h^kl\_gguc�ijhp_kk��dZd�h[t_dl��
bf__l�ijhklu_�dhebq_kl\_ggu_�oZjZdl_jbklbdb��dhebq_kl\h�\uimkdZ_fhc�
ijh^mdpbb�\�_^bgbpm�\j_f_gb��dhebq_kl\h�jZ[hlgbdh\�b�l�^��<�lh�`_�\j_fy�
hg�oZjZdl_jbam_lky�khklhygb_f�lZdbo�h[t_dlh\��dZd�l_ogheh]bq_kdb_�Z]j_�
]Zlu�� ljZgkihjlgu_� kj_^kl\Z� b� lZd� ^Ze__�� lh� _klv� l_o� h[t_dlh\�� dhlhju_�
fh]ml�kms_kl\h\Zlv�g_aZ\bkbfh�hl�l_ogheh]bq_kdh]h�ijhp_kkZ�b�gZ^�gbfb�
fh]ml�kh\_jrZlvky�hij_^_e_ggu_�^_ckl\by� 

�����Ih\_^_gb_ 

Ih\_^_gb_�oZjZdl_jbam_l�lh��dZd�h[t_dl�\ha^_ckl\m_l�beb�ih^\_j]Z_l�
ky�\ha^_ckl\bx�^jm]bo�h[t_dlh\�k�lhqdb�aj_gby�baf_g_gby�khklhygby�wlbo�
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h[t_dlh\�b�i_j_^Zqb� khh[s_gbc��Hi_jZpby� �^_ckl\b_�� khh[s_gb_��f_lh^��
nmgdpby��–�wlh�hij_^_e_ggh_�\ha^_ckl\b_�h^gh]h�h[t_dlZ�gZ�^jm]hc�k�p_�
evx�\ua\Zlv�khhl\_lkl\mxsmx�j_Zdpbx� 

DZl_]hjbb�hi_jZpbc�gZ^�h[t_dlZfb� 
1) nmgdpby�mijZ\e_gby –�hi_jZpby��dhlhjZy�baf_gy_l�khklhygb_�h[t_d�

lZ� 
2) nmgdpby�^hklmiZ –�hi_jZpby��^ZxsZy�^hklmi�^ey�hij_^_e_gby�kh�

klhygby�h[t_dlZ�[_a�_]h�baf_g_gby��hi_jZpby�ql_gby�� 
3) nmgdpby�j_ZebaZpbb –�hi_jZpby�gZ^�bgnhjfZpb_c�ba�\g_rgbo�bk�

lhqgbdh\��g_�baf_gyxsZy�khklhygby�^Zggh]h�h[t_dlZ� 
4) \kihfh]Zl_evgZy�nmgdpby –�hi_jZpby��bkihevam_fZy�\ur_i_j_qbk�

e_ggufb�hi_jZpbyfb��b�g_�ij_^gZagZq_ggZy�^ey�kZfhklhyl_evgh]h�bkihev�
ah\Zgby�^jm]bfb�h[t_dlZfb� 

5) dhgkljmdlhj –�hi_jZpby�kha^Zgby�b�bgbpbZebaZpbb�h[t_dlZ� 
6) ̂ _kljmdlhj –�hi_jZpby�jZajmr_gby�h[t_dlZ�b�hk\h[h`^_gby�aZgb�

fZ_fhc�bf�iZfylb�� 
Kh\hdmighklv�\k_o�f_lh^h\��hlghkysboky�d�dhgdj_lghfm�h[t_dlm��h[�

jZam_l�ijhlhdhe�h[t_dlZ��Ijhlhdhe�hij_^_ey_l��ho\Zlu\Z_l��bgdZikmebjm�
_l��\gmlj_gg__�khklhygb_�h[t_dlZ��GZebqb_�\gmlj_gg_]h�khklhygby�hagZqZ�
_l��qlh�ihjy^hd�baf_g_gby�khklhygby�hij_^_ey_lky�b�ihke_^h\Zl_evghklvx�
hi_jZpbc� gZ^� h[t_dlhf�� b� ij_^r_kl\mxsbf� khklhygb_f��Ih^� l_jfbghf�
bgdZikmeypby� ih^jZamf_\Zxl� mdZaZggh_� khdjulb_� \gmlj_gg_c� kljmdlmju�
^Zgguo�b�j_ZebaZpbb�f_lh^h\�h[t_dlZ�hl�hklZevghc�ijh]jZffu� 

JZkkfhljbf�ijbf_j��\�dhlhjhf�dhgkljmbjm_lky�deZkk��Kl_d���F_lh^u�
deZkkZ� j_Zebamxl� ke_^mxsb_� nmgdpbb�� push  –� ^h[Z\e_gb_� we_f_glZ� \�
kl_d��pop  –� \ha\jZl� agZq_gby� we_f_glZ�ba� \_jrbgu�b�m^Ze_gb_� _]h�� is-
Empty –�\ha\jZsZ_l����_keb�kl_d�imkl��isFull  –�\ha\jZsZ_l����_keb�kl_d�
aZiheg_g��copy  –�kha^Z_l�dhibx�^jm]h]h�kl_dZ� 
414: class Stack{ 
415: private: 
416:    int * s �����mdZaZl_ev�gZ�i_j\uc�we_f_gl�fZkkb\Z 
417:    int top �����mdZaZl_ev�gZ�\_jrbgm�kl_dZ 
418:    int size ����jZaf_j�kl_dZ 
419: public: 
420:    void push(int i);  ��mijZ\e_gb_ 
421:    int pop();   ��mijZ\e_gb_ 
422:    int isEmpty();  ��^hklmi 
423:    int isFull();  ��^hklmi 
424: ���YRLG�FRS\�6WDFN�
VW�����j_ZebaZpby 
425:    Stack(int sz);   ��dhgkljmdlhj 
426:    ~Stack();   ��^_kljmdlhj 
427: }; 
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<�K���bfy�dhgkljmdlhjZ�kh\iZ^Z_l�k�bf_g_f�deZkkZ��Fh`gh�h[ty\blv�
g_kdhevdh� dhgkljmdlhjh\�� hlebqZxsboky� kibkdZfb� iZjZf_ljh\��>_kljmd�
lhj�h[ty\ey_lky�dZd�bfy�deZkkZ�k�kbf\hehf��a���Hg�\k_]^Z�h^bg�b�g_�bf__l�
iZjZf_ljh\� 

Hkgh\gh_� gZagZq_gb_� dhgkljmdlhjZ� –� \u^_eblv� ih^� h[t_dl� iZfylv��
h[tzf�dhlhjhc�jZ\_g�kmffZjghfm�h[tzfm�ihe_c�h[t_dlZ��<lhjh_��g_h[yaZ�
l_evgh_��gZagZq_gb_�–� \uihegblv�g_dhlhju_�^_ckl\by��gZijbf_j�ih�bgb�
pbZebaZpbb� ihe_c�� ?keb� gb� h^bg� dhgkljmdlhj� g_� h[ty\e_g� \� deZkk_�� lh�
dhfibeylhj� kZf� ]_g_jbjm_l� dh^� dhgkljmdlhjZ� [_a� iZjZf_ljh\�� dhlhjuc�
fh`_l� \uihegylv� lhevdh� hkgh\gh_� k\hz� gZagZq_gb_� –� \u^_e_gb_� iZfylb�
ih^�h[t_dl� 

Hkgh\gh_� gZagZq_gb_� ^_kljmdlhjZ� –� hk\h[h`^_gb_� iZfylb� hl� aZgb�
fZxsbo�_z�ihe_c�h[t_dlZ��<lhjh_��g_h[yaZl_evgh_��gZagZq_gb_�–�\uiheg_�
gb_�g_dhlhjuo�^_ckl\bc�ih�hk\h[h`^_gbx�j_kmjkh\��?keb�^_kljmdlhj�g_�
h[ty\e_g�\�deZkk_�� lh�dhfibeylhj� kZf� ]_g_jbjm_l�dh^�^_kljmdlhjZ��dhlh�
juc�fh`_l�lhevdh�hk\h[h`^Zlv�iZfylv� 

Kms_kl\m_l� ^\Z� kihkh[Z� kha^Zgby� h[t_dlh\�� h[ty\e_gb_� ehdZevguo�
i_j_f_gguo�b�jZkij_^_e_gb_�h[t_dlh\�\�^bgZfbq_kdb�jZkij_^_ey_fhc�iZ�
fylb� k� ihfhsvx� hi_jZlhjZ� new�� EhdZevgu_� h[t_dlu� kha^Zxlky� \� ijh�
]jZffghf�kl_d_�b�m^Zeyxlky�Z\lhfZlbq_kdb�ijb�aZ\_jr_gbb�nmgdpbb��lh�
_klv�\�fhf_gl�ba\e_q_gby�ba�ijh]jZffgh]h�kl_dZ�Z^j_kZ�\ha\jZlZ��>bgZfb�
q_kdb�jZkij_^_e_ggu_�h[t_dlu�^he`gu�m^Zeylvky�y\gh�ijb�ihfhsb�hi_�
jZlhjZ�delete, \� ijhlb\ghf� kemqZ_� g_m^Ze_ggu_� h[t_dlu� [m^ml� hklZ�
\Zlvky�\�iZfylb�dZd��fmkhj�� 

JZkkfhljbf� ijh^he`_gb_� ij_^u^ms_]h� ijbf_jZ� kh� kl_dhf�� Gb`_�
ijb\h^blky� j_ZebaZpby� f_lh^h\� deZkkZ� b� ]heh\gZy� nmgdpby�� kha^ZxsZy�
ehdZevguc�h[t_dl�b�^bgZfbq_kdb�jZkij_^_e_gguc�h[t_dl� 
428: Stack::Stack (int sz) { 
429: size=sz; 
430: s=new int[size @���fZkkb\�we_f_glh\�s – �mdZaZl_ev�gZ�g_]h� 
431: top=-1;   ��g_kms_kl\mxsbc�bg^_dk�fZkkb\Z 
432: }; 
433: Stack::~Stack(){ 
434: delete []s; 
435: }; 
436: int Stack::pop(){ 
437: int last=s[top] ����agZq_gb_�gZ�\_jrbg_�kl_dZ 
438: top=top-1; 
439: return last ���\ha\jZs_gb_�agZq_gby�\ulZedb\Z_fh]h 

��������������we_f_glZ 
440: }; 
441: int Stack::isEmpty(){ 
442:   if (top>=0) return 0; 
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443:   else return 1; 
444: }; 
445: int Stack::isFull(){ 
446:   if (top>=size-1) return 1; 
447:   else return 0; 
448: }; 
449: void Stack::Copy (Stack *st){ 
450:   while(!st->isEmpty()) 
451:     st->pop(); 
452:   if(int I; i<=top; i++) 
453:     st->push(s[i]); 
454: } 
455: void Stack::push(int i){ 
456:   if(!isFull()){ 
457:     top=top+1; 
458:     s[top]=I; 
459:   } 
460: void main(){ 
461:   Stack st ���������kha^Zgb_�ehdZevgh]h�h[t_dlZ�st1 
462:   Stack *pst2; 
463:   pst2=new Stack ��������kha^Zgb_�h[t_dlZ�\�dmq_ 
464:   st1.push(77); 
465:   pst2->push(33); 
466:   pst2->push(st1.pop �����baf_g_gb_�khklhygby�kl_dZ 
467:   pst2->copy(&st1); 
468:   delete pst2; // \uah\ ^_kljmdlhjZ Stack::~Stack() 
469: `���a^_kv�\uau\Z_lky�^_kljmdlhj�^ey�ehdZevgh]h�h[t_dlZ 

�����Bg^b\b^mZevghklv 

Bg^b\b^mZevghklv�–� wlh� kh\hdmighklv� l_o� k\hckl\� h[t_dlZ�� dhlhju_�
hlebqZxl� _]h� hl� \k_o� ^jm]bo� h[t_dlh\��KljmdlmjgZy� g_hij_^_ezgghklv� – 
wlh�gZjmr_gb_�bg^b\b^mZevghklb�h[t_dlh\�� 
470: void main(){ 
471:   Stack st1(10), st2(10); 
472:   st1=st2; 
473: `��hrb[dZ�hk\h[h`^_gby�iZfylb�ijb�\uiheg_gbb 

���^_kljmdlhjZ�\lhjh]h�h[t_dlZ 

>ey� kha^Zgby� lh`^_kl\_gguo� h[t_dlh\� bkihevamxlky� dhibjmxsb_�

dhgkljmdlhju�� Dhibjmxsbc� dhgkljmdlhj� –� wlh� dhgkljmdlhj�� \� kibkd_�
nhjfZevguo�iZjZf_ljh\�dhlhjh]h�klhbl�kkuedZ�gZ�h[t_dl�lh]h�`_�deZkkZ� 
474: class Stack{ 
475:   int size; int top; int *s; int sz; 
476:   Stack(){ 
477:     size=sz; top=-1; 
478:     s=new int [size]; 
479:   } 
480: Stack(const Stack &st �^��kkuedZ�gZ�h[t_dl�lh]h�`_�deZkkZ 
481:   size=st.size; 
482:   top=st.top; 
483: ��IRU�LQW�L ���L� WRS��L������dhibjh\Zgb_�fZkkb\Z 
484:      s[i]=st.s[i]; 
485: } 
486: void f(Stack st){ 
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��ijb�\uah\_�nmgdpbb�kha^Z_lky�lZ[ebpZ�Z^j_kh\�b� 
��agZq_gbc��<�g__�ihf_sZ_lky�dhiby�nZdlbq_kdh]h� 
��iZjZf_ljZ�- �h[t_dlZ�deZkkZ�Stack 

487: ... 
488: } 
489: int main(){ 
490:   Stack st1(100); 
491:   ... 
492:   Stack st2(st ������\uah\�dhgkljmdlhjZ�dhibjh\Zgby 
493:   f(st1);  
494: } 

�����Hlghr_gby�f_`^m�h[t_dlZfb 

Hlghr_gb_�hij_^_ey_l�kihkh[u�\aZbfh^_ckl\by�h[t_dlh\��Ijb�\aZb�
fh^_ckl\bb�h^bg�h[t_dl��agZ_l��hi_jZpbb��dhlhju_�fh`gh�\uihegylv�gZ^�
^jm]bf�h[t_dlhf��<u^_eyxl�^\Z�lbiZ�hlghr_gbc�h[t_dlh\��hlghr_gb_�bk�
ihevah\Zgby�b�hlghr_gb_�\dexq_gby��hlghr_gb_�Z]j_]Zlbjh\Zgby�� 

Hlghr_gb_�bkihevah\Zgby�\hagbdZ_l�\�lhf�kemqZ_��dh]^Z�h^bg�h[t_dl�
ihkueZ_l�khh[s_gb_�^jm]hfm�h[t_dlm��Ijb�wlhf�\aZbfh^_ckl\mxsb_�h[t�
_dlu� kha^Zxlky� b� mgbqlh`Zxlky� g_aZ\bkbfh� ^jm]� hl� ^jm]Z�� <� ]heh\ghc�
nmgdpbb�ijbf_jZ�h[t_dl�deZkkZ�Contorller�bkihevam_l�h[t_dl�deZkkZ�Sensor 
b�h[t_dl�deZkkZ�Valve. 
495: class Sensor{ 
496: public: 
497:   int getSignal(); 
498: }; 
499: class Valve{ 
500: public: 
501:   void switchOn(int Delta); 
502:   void switchOff(int Delta); 
503: }; 
504: class Controller{ 
505: public: 
506:   void run(Sensor &s, Valve &v) { 
507:   if(s.getSignal()>10) 
508:      v.switchOn(5); 
509:   else 
510:      v.switchOff(5); 
511: } 
512: void main(){ 
513:   Sensor sensor; 
514:   Valve value; 
515:   Controller controller; 
516:   ... 
517:   controller.run(sensor, value); 
518: } 

:]j_]Zlbjh\Zgb_ –� wlh� hlghr_gb_� h[t_dlh\�� ijb� dhlhjhf� h[t_dl�
deZkkZ�[he__�\ukhdh]h�mjh\gy�bkihevam_l�\�k\h_f�khklZ\_�h[t_dlu�^jm]bo�
deZkkh\� �\�dZq_kl\_�khklZ\guo�qZkl_c��� �<�wlhf�kemqZ_�\j_fy�kms_kl\h\Z�
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gby�Z]j_]bjmxs_]h�h[t_dlZ�hij_^_ey_l�\j_fy�kms_kl\h\Zgby�\dexqZ_fuo�
h[t_dlh\��ijb�kha^Zgbb�h[t_dlZ-Z]j_]ZlZ�^he`gu�kha^Z\Zlvky�Z\lhfZlbq_�
kdb�b�\dexqZ_fu_�h[t_dlu��ijb�m^Ze_gbb�h[t_dlZ-Z]j_]ZlZ�ij_^\Zjbl_ev�
gh�^he`gu�[ulv�m^Ze_gu�\dexqZ_fu_�h[t_dlu�� 

 

519: class Mouth{ 
520:   float capacity; 
521:   Mouth(float l); 
522:   ~Mouth(); 
523: }; 
524: class Eye{ 
525:   float radius; 
526:   int color; 
527:   Eye(float r, int c); 
528:   ~Eye(); 
529: }; 
530: Mouth::Mouth(float c){ 
531:   capacity=c; 
532: } 
533: Mouth::~Mouth(){;} 
534: Eye::Eye(float r, int c){ 
535:   radius=r; 
536:   color=c; 
537: } 
538: Eye::Eye(){;} 
539: class Face{ 
540:   Eye leftEye; 
541:   Eye rightEye; 
542:   Mouth mouth; 
543:   Face (float eRadius, int eColor, float mCapacity); 
544:   ~Face(){;} 
545: } 
546: Face::Face(float eRadius, int eColor, float 

mCapacity)::leftEye(eRadius, eColor), rightEye(eRadius, 
eColor), mouth(mCapacity) { 

547:   ... 
548:   leftEye=rightEye; 
549:   ... 
550: } 
551: Face::~Face{;} 
552: int main(){ 
553:   Face face ��������������a^_kv�\uau\Zxlky�dhgkljmdlhj� 

�������������������Z]j_]bjmxs_]h�h[t_dlZ�b�dhgkljmdlhju 
�������������������Z]j_]bjm_fuo�h[t_dlh\ 

554: `���a^_kv�Z\lhfZlbq_kdb�\uau\Zxlky�^_kljmdlhju 
����Z]j_]bjm_fuo�h[t_dlh\�b�^_kljmdlhj� 
����Z]j_]bjm_fh]h�h[t_dlZ 
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=eZ\Z����HLGHR?GBY�F?@>M�DE:KK:FB 

DeZkk�–�wlh�hibkZgb_�kljmdlmju�b�ih\_^_gby�h[t_dlh\��k\yaZgguo�hl�
ghr_gb_f� h[sghklb��F_`^m� deZkkZfb� kms_kl\m_l� ljb� lbiZ� hlghr_gbc��
gZke_^h\Zgb_��bkihevah\Zgb_��gZiheg_gb_��h[h[s_gb_�� 

�����Hlghr_gb_�gZke_^h\Zgby 

GZke_^h\Zgb_ –� wlh� lZdh_� hlghr_gb_�f_`^m� deZkkZfb�� ijb� dhlhjhf�
h^bg�deZkk�ih\lhjy_l�kljmdlmjm�b�ih\_^_gb_�^jm]h]h�deZkkZ� �ijhklh_�gZ�
ke_^h\Zgb_�� beb� g_kdhevdbo� ^jm]bo� deZkkh\� �fgh`_kl\_ggh_� gZke_^h\Z�
gb_���Hlghr_gb_�gZke_^h\Zgby�aZ^Zzl�gZ�fgh`_kl\_�deZkkh\�b_jZjobx�ih�
ghf_gdeZlmj_�� \� dhlhjhc� hij_^_eyxlky� iZju� kmi_jdeZkk� –� ih^deZkk�� <�
ih^deZkk_� kljmdlmjZ� khhl\_lkl\mxs_]h� kmi_jdeZkkZ� ^hihegy_lky�gh\ufb�
iheyfb��Z�ih\_^_gb_�fh`_l�^hihegylvky�gh\ufb�f_lh^Zfb��kms_kl\mxsb_�
f_lh^u�fh]ml�i_j_hij_^_eylvky�b�mlhqgylvky� 

<�K���gZke_^h\Zgb_�h[hagZqZ_lky�ke_^mxsbf�h[jZahf� 
555:   class C: public A ^���`����ijhklh_�gZke_^h\Zgb_ 
556:   class C: public A, public B{...}  

    ���fgh`_kl\_ggh_�gZke_^h\Zgb_ 

Ijb�ijh_dlbjh\Zgbb�g_�^ey�\k_o�deZkkh\�kha^Zxlky�h[t_dlu��G_dhlh�
ju_�deZkku�ij_^gZagZq_gu�lhevdh�^ey�mdZaZgby�h[sbo�k\hckl\�k\hbo�ih^�
deZkkh\�gZ� hij_^_ezgghf� mjh\g_�b_jZjobb��Ihlhf� wlb� k\hckl\Z� j_Zebam�
xlky�\�dhgdj_lguo�ih^deZkkZo��DeZkku��^ey�dhlhjuo�g_�hij_^_e_gu�j_Zeb�
aZpbb�h[t_dlh\��gZau\Zxlky�Z[kljZdlgufb�deZkkZfb��L_�dhgdj_lgu_�f_lh�
^u��dhlhju_�g_�j_Zebamxlky�\� Z[kljZdlghf�deZkk_��gZau\Zxlky� Z[kljZdl�
gufb�f_lh^Zfb��<�K���hgb�h[ty\eyxlky�kh�ki_pbnbdZlhjhf�� ��� 
557: class Figure{ 
558: private: 
559:   Point center; 
560:    ... 
561: public: 
562:   virtual void draw �� ������j_ZebaZpby�hlkmlkl\m_l 
563: ... 
564: }; 
565: class Circle:public Figure{ 
566: private: 
567:   int radius; 
568: public: 
569:   void draw ��^���j_ZebaZpby�Z[kljZdlgh]h�f_lh^Z� 

�����������������\�ih^deZkk_ 
570:     ... 
571:   } 
572: }; 

<�aZ\bkbfhklb�hl�fh^bnbdZlhjZ�^hklmiZ��mdZaZggh]h�\�gZke_^h\Zgbb���
mjh\_gv�^hklmiZ�ihe_c�b�f_lh^h\�fh`_l�[ulv�baf_g_g� 
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>hklmi� 
\�kmi_jdeZkk_ 

Fh^bnbdZlhj�^hklm�
iZ�ijb�gZke_^h\Zgbb 

Mjh\_gv�^hklmiZ� 
\�ih^deZkk_ 

Hldjuluc 
AZdjuluc 
AZsbszgguc 
Hldjuluc 
AZdjuluc 
AZsbszgguc 
Hldjuluc 
AZdjuluc 
AZsbszgguc 

public 
public 
public 
private 
private 
private 
protected 
protected 
protected 

Hldjuluc 
AZdjuluc 
AZsbszgguc 
AZdjuluc 
G_^hklmiguc 
AZdjuluc 
AZsbszgguc 
G_^hklmiguc 
AZsbszgguc 

Ijbf_j�^h[Z\e_gby�f_lh^Z�� 
573: class Circle{ 
574: public: 
575:   void show(); 
576: } 
577: class Eye:public Circle{ 
578: public: 
579:   void close(); 
580: ... 
581: } 
582: int main(){ 
583:   Circle c; 
584:   Eye e; 
585:   e.show(); 
586:   c.show(); 
587:   e.close();  
588:   c.close ������hrb[dZ��wlhl�f_lh^�bf__lky� 

���������������lhevdh�\�ih^deZkk_ 
589:   ... 
590: } 

I_j_hij_^_e_gb_�f_lh^h\ 

I_j_hij_^_e_gb_� �aZf_s_gb_��–�h[ty\e_gb_�\�ih^deZkk_�f_lh^Z�k�lZ�
dbf�`_�bf_g_f�b�kibkdhf�iZjZf_ljh\��dZd�b�\�kmi_jdeZkk_��Ijb�wlhf�gh\Zy�
j_ZebaZpby�f_lh^Z�\�ih^deZkk_�iheghklvx�aZf_gy_l�j_ZebaZpbx�f_lh^Z�\�
kmi_jdeZkk_� 

I_j_hij_^_e_gb_� fh`_l� [ulv� g_\bjlmZevguf� � eb[h� \bjlmZevguf��
Kihkh[� i_j_hij_^_e_gby�f_lh^Z� hdZau\Z_l� \ebygb_� gZ� lh�� dZdhc� bf_ggh�
f_lh^�[m^_l�\uau\Zlvky�^ey�h[t_dlZ�ih^deZkkZ�ijb�\uiheg_gbb�ijh]jZf�
fu��Ihwlhfm�]h\hjyl�h�jZgg_f�k\yau\Zgbb�b�iha^g_f�k\yau\Zgbb�h[t_dlZ�
b�\uihegy_fh]h�f_lh^Z� 

G_\bjlmZevgh_�i_j_hij_^_e_gb_�f_lh^Z�ijb\h^bl�d�jZgg_fm�k\yau\Z�
gbx�h[t_dlZ�b�f_lh^Z��lh�_klv�d�k\yau\Zgbx�gZ�wlZi_�ljZgkeypbb��<uau�
\Z_fuc�f_lh^�^ey�mdZaZl_ey�gZ�h[t_dl�hij_^_ey_lky�ih�lbim�mdZaZl_ey��Z�
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g_�ih�lbim�nZdlbq_kdh]h�h[t_dlZ��Wlh�\hafh`gh�^_eZlv�gZ�wlZi_�dhfibey�
pbb� 
591: class Circle{ 
592: public: 
593:   void show(); 
594:    ... 
595: } 
596: class Eye: public Circle{ 
597:   void show(); 
598:   ... 
599: } 
600: int main(){ 
601:   Circle *pC ����mdZaZl_eb�gZ�h[t_dlu�kmi_jdeZkkZ 
602:   pC=new Circle ����nZdlbq_kdbc�h[t_dl�- �deZkkZ Circle 
603:   pC->show(); // \uah\ f_lh^Z Circle::show() 
604:   delete pC; 
605:   pC=new Eye ������nZdlbq_kdbc�h[t_dl�- �deZkkZ�Eye 
606:   pC->show(); // \uah\ f_lh^Z Circle::show() 
607:   delete pC; 
608:   return 0; 
609: } 

<bjlmZevgh_�i_j_hij_^_e_gb_�ijb\h^bl�d�lhfm��qlh�f_lh^��\uau\Z_�
fuc�^ey�h[t_dlZ��gZ�dhlhjuc�mdZau\Z_l�mdZaZl_ev�kmi_jdeZkkZ���hij_^_ey�
_lky�\h�\j_fy�\uiheg_gby�ijh]jZffu�ih�nZdlbq_kdhfm�lbim�h[t_dlZ��Ih�
wlhfm�\�^Zgghf�kemqZ_�]h\hjyl�h�iha^g_f�k\yau\Zgbb�h[t_dlZ�b�f_lh^Z� 
610: class Figure{ 
611:   int x,y; 
612:   virtual void show(); 
613:   virtual void hide(); 
614:   virtual void move(int newX, int newY); { 
615:     hide(); 
616:     x=newX; y=newY; 
617:     show(); 
618: };  

��\�deZkkZo�ihlhfdZo�g_�i_j_hij_^_ey_lky�f_lh^�move 
619: class Circle:public Figure{ 
620:   int radius; 
621: public: 
622:   virtual void show(); 
623:   virtual void hide(); 
624: }; 
625: class Face: public Circle{ 
626:   int eyeColor; 
627: public: 
628:   void show(); 
629:   void hide(); 
630:   virtual void closeEyes(); // ^h[Z\e_gguc f_lh^ 
631: }; 
632: int main(){ 
633:   circle *cPtr; 
634:   cPtr=new Face ����nZdlbq_kdbc�h[t_dl�deZkkZ�Face 
635:   cPtr->show(); // \uau\Z_lky f_lh^ Face::show() 
636:   cPtr->move(10,20);  

�����<uau\Z_lky�Figure::move ����lZd�dZd�hg�gZke_^m_lky�� 
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�����:�\�g_f�\uau\Zxlky�f_lh^u�Face::show ���b� 
   //Face::hide ���\�khhl\_lkl\bb�k�nZdlbq_kdbf� 
�����deZkkhf�h[t_dlZ�
cPtr. 

637:   cPtr->closeEyes(); 
638:   delete cPtr; 
639:   ... 
640: } 

 

LZ[ebpZ�\bjlmZevguo�f_lh^h\ 

Iha^g__�k\yau\Zgb_�fh`_l�[ulv�j_Zebah\Zgh�jZaebqgufb�kihkh[Zfb��

GZb[he__�jZkijhkljZg_gguc�–�wlh�j_ZebaZpby�ijb�ihfhsb�lZ[ebpu�\bjlm�

Zevguo�f_lh^h\��VMT – virtual method table). 

GZ�wlZi_�ljZgkeypbb�ljZgkeylhj�kljhbl�907�^ey�\k_o�deZkkh\��Dheb�

q_kl\h�we_f_glh\�\�907�jZ\gh�dhebq_kl\m�\bjlmZevguo�f_lh^h\�\�deZkk_��

\dexqZy� gZke_^m_fu_� \bjlmZevgu_� f_lh^u�� G_\bjlmZevgu_� f_lh^u� \�

VMT �g_�aZghkylky��LZ[ebpu�\bjlmZevguo�f_lh^h\�–�wlh�]eh[Zevgu_�dhg�

klZglu��ij_^klZ\eyxsb_�kh[hc�fZkkb\u�Z^j_kh\�f_lh^h\� 

MklZgh\e_gb_�k\yab�f_`^m�h[t_dlhf�b�khhl\_lkl\mxsbfb�_]h�nZdlb�

q_kdhfm�deZkkm�f_lh^Zfb�hkms_kl\ey_lky�gZ� wlZi_�\uiheg_gby�\�fhf_gl�

kha^Zgby� h[t_dlZ� \�iZfylb��<� kha^Z\Z_fhf� h[t_dl_� \u^_ey_lky� ^hihegb�

l_evgh_�ihe_�^ey�mdZaZl_ey�gZ�VMT ��Dhgkljmdlhj�aZghkbl�\�wlh�ihe_�Z^j_k��

907�khhl\_kl\mxs_]h�deZkkZ��<uah\�\bjlmZevgh]h�f_lh^Z��gZijbf_j� 

641:  cPtr->move(10,20); 

ij_h[jZam_lky�\�dhk\_gguc�\uah\�nmgdpbb� 

642:  (*(cPtr->v_ptr[2]))(cPtr, 10, 20); 

DZd�\b^gh��ijb�\uah\_�f_lh^Z�\�kibkhd�iZjZf_ljh\�\k_]^Z�^h[Z\ey_lky�

g_h[ty\e_gguc�iZjZf_lj�–�mdZaZl_ev�gZ�h[t_dl��^ey�dhlhjh]h�\uihegy_lky�

f_lh^��Wlhl�mdZaZl_ev�g_h[oh^bf�^ey�^hklmiZ�d�iheyf�h[t_dlZ� 
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FZrbgguc�dh^�f_lh^h\
907�deZkkZ

)LJXUH

H[t_dl�deZkkZ

&LUFOH

H[t_dl�deZkkZ

&LUFOH

H[t_dl�deZkkZ

)DFH

	VKRZ��

	KLGH��

	PRYH��

YBSWU

FHQWHU;

FHQWHU<

UDGLXV

)LJXUH��KLGH��^`

)LJXUH��PRYH��^`

&LUFOH��VKRZ��^`

&LUFOH��KLGH��^`

)DFH��VKRZ��^`

)DFH��KLGH��^`

)DFH��FORVH(\HV��^`

F3WU
907�deZkkZ

&LUFOH

	VKRZ��

	KLGH��

	PRYH��

	FORVH(\H��

907�deZkkZ

)DFH

	VKRZ�� �

	KLGH��

	PRYH��

YBSWU

FHQWHU;

FHQWHU<

UDGLXV

H\H&RORU

YBSWU

FHQWHU;

FHQWHU<

UDGLXV

Bkiheg_gb_ Dhfibeypby  
Jbk� ���Nhjfbjh\Zgb_�lZ[ebp�\bjlmZevguo�f_lh^h\ 

Hkh[_gghklb�jZ[hlu�k�dhgkljmdlhjZfb�b�^_kljmdlhjZfb 

Dhgkljmdlhj� b]jZ_l� hkh[mx� jhev�� hg� gbdh]^Z� g_� y\ey_lky� \bjlmZev�
guf��Dhgkljmdlhj�g_�\ha\jZsZ_l�agZq_gb_��<�deZkk_�fh`_l�[ulv�h[ty\e_�
gh�g_kdhevdh�dhgkljmdlhjh\��lh]^Z�j_Zebam_lky�i_j_]jmadZ�dhgkljmdlhjh\��
Dhgkljmdlhju�g_�gZke_^mxlky��Ijb�kha^Zgbb�h[t_dlh\�kgZqZeZ�\uihegy�
xlky�dhgkljmdlhju�kmi_jdeZkkZ��gZqbgZy�k�[Zah\h]h�deZkkZ��DZ`^uc�dhg�
kljmdlhj�h[jZ[Zlu\Z_l�\u^_e_ggmx�ih^�h[t_dl�iZfylv�dZd�h[t_dl��k\h_]h�
deZkkZ�� �gZijbf_j� bgbpbZebabjm_l� ihey� h[t_dlZ��� Ih� wlhc� ijbqbg_� bk�
ihevah\Zgb_� \bjlmZevguo� f_lh^h\� \� dhgkljmdlhj_� fh`_l� ijb\h^blv� d�
hrb[dZf��:�\hl�g_\bjlmZevgu_�f_lh^u�fh`gh�bkihevah\Zlv�[_a�h]jZgbq_�
gbc� 
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643:   class A {...} 
644:   class B:public A{...} 
645:   class C:public B{...} 
646:   main(){ 
647:   cPtr=new C ����a^_kv�\uau\Zxlky�dhgkljmdlhju�\k_o�ij_^dh\ 

            //A::A(); B::B(); C::C() 
648:   ... 
649:   } 

>_kljmdlhj�\uihegy_l�^_ckl\by�ih�mgbqlh`_gbx�h[t_dlZ��>_kljmdlh�
ju� kmi_jdeZkkh\� \uihegyxlky� \� ihjy^d_�� h[jZlghf� \uiheg_gbx� dhgkl�
jmdlhjh\��KgZqZeZ�\uihegyxlky�dhfZg^u�l_eZ�^_kljmdlhjZ��ihlhf�jZajm�
rZxlky� ihey�� ^h[Z\e_ggu_� d� jh^bl_evkdhfm� deZkkm� ih^deZkkhf�� Ihke_�
wlh]h�\uihegyxlky�^_kljmdlhju�jh^bl_evkdbo�deZkkh\�\iehlv�^h�[Zah\h]h��
Bkihevah\Zgb_�\bjlmZevguo�f_lh^h\�\�^_kljmdlhj_�jh^bl_evkdh]h�deZkkZ�
g_^himklbfh��lZd�dZd�ihey�ih^deZkkZ�d�wlhfm�fhf_glm�m`_�jZajmr_gu�� 

>_kljmdlhju�g_�gZke_^mxlky��?keb�\�h[ty\e_gb_�deZkkZ�g_�^h[Z\e_g�
^_kljmdlhj�� lh� hg� ]_g_jbjm_lky� dhfibeylhjhf��>_kljmdlhju� fh]ml� [ulv�
h[ty\e_gu�\bjlmZevgufb� 
650: class B{ 
651: public: 
652:   B(); 
653:   ~B(); 
654: }; 
655: class D:public B{ 
656: public: 
657:   D(); 
658:   ~D(); 
659: } 
660: void f(){ 
661: B *p=new D(); ��kha^Z_lky�h[t_dl�deZkkZ�D 
662: delete p;  ��mgbqlh`Z_lky�h[t_dl�deZkkZ�B 
663: } 

<�^Zgghf�kemqZ_�gZ^h�h[ty\blv�\bjlmZevguc�^_kljmdlhj� 
664: class B{ 
665: B(); 
666: virtual ~B(); 
667: }; 

Mlhqg_gb_�f_lh^h\ 

Mlhqg_gb_�f_lh^Z�ijb�gZke_^h\Zgbb�hkms_kl\ey_lky�\�lhf�kemqZ_��dh�
]^Z�f_lh^� ih^deZkkZ� ^h[Z\ey_lky� d� kms_kl\mxs_fm�f_lh^m� kmi_jdeZkkZ��
gh�ijb�wlhf�iheghklvx�bkihevam_l�dh^�f_lh^Z�kmi_jdeZkkZ��<�wlhf�kemqZ_�
dh^�f_lh^h\�kmi_jdeZkkh\�bkihevam_lky�ih\lhjgh��Z�g_�dhibjm_lky�hl�f_�
lh^Z�d�f_lh^m� 
668: class Figure{ 
669: public:  
670:   virtual void show(){...} 
671: }; 
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672: class Circle:public Figure{ 
673: public: 
674:   virtual void show(){ 
675:     Figure::show ������\uah\�f_lh^Z�kmi_jdeZkkZ 
676:     ... // jbkh\Zgb_ hdjm`ghklb 
677:   } 
678: } 
679: class Face:public Circle{ 
680: public 
681:   virtual void show(){ 
682:     Circle::show ������\uah\�f_lh^Z�kmi_jdeZkkZ 
683: ����������jbkh\Zgb_�^jm]bo�we_f_glh\ 
684:   } 
685: } 
686: void main(){ 
687:   Face F; 
688:   F.show(); ���[m^ml�\ua\Zgu�ljb�f_lh^Z� 

   // Figure::show(); 
   // Circle::show(); 
   // Face::show(); 

689: } 

<�K���Z\lhfZlbq_kdh_�mlhqg_gb_�f_lh^h\�j_Zebah\Zgh�^ey�dhgkljmd�
lhjh\�b�^_kljmdlhjh\� 

Nhjfu�gZke_^h\Zgby 

Ihjh`^_gb_�ih^deZkkh\�^ey�ki_pbZebaZpbb��ihjh`^_gb_�ih^lbih\���<�
wlhf�kemqZ_�iheghklvx�\uihegy_lky�ijbgpbi�ih^klZgh\db��lh�_klv�gh\uc�
deZkk� y\ey_lky� ki_pbZebabjh\Zgghc�nhjfhc�jh^bl_evkdh]h�deZkkZ�b�ih^�
^_j`b\Z_l�_]h�ijhlhdhe� 

Ihjh`^_gb_� deZkkh\� ^ey� ki_pbnbdZpbb�� Jh^bl_evkdbc� deZkk� –
Z[kljZdlguc�deZkk��Ih^deZkku�^he`gu�h[_ki_qb\Zlv�j_ZebaZpbx�ih\_^_�
gby�� aZeh`_ggmx� \� kmi_jdeZkk_�� LZdbf� h[jZahf� Z[kljZdlguc� kmi_jdeZkk�
aZ^Z_l��gh�g_�j_Zebam_l��ki_pbnbdZpbb�ih^deZkkh\� 

Ihjh`^_gb_� k� p_evx� dhgkljmbjh\Zgby��Ih^deZkk� gZke_^m_l� ih\_^_�
gb_�b�kljmdlmjm�jh^bl_evkdh]h�deZkkZ��gh�hlkmlkl\m_l�g_h[oh^bfhklv�\�mk�
lZgh\e_gbb� hlghr_gby� �wlh� _klv�� �hlghr_gby� kmi_jlbi-ih^lbi���GZijb�
f_j��dhgkljmbjh\Zgb_�Z[kljZdlguo�lbih\�^Zgguo�gZ�[Za_�fZkkb\Z�beb�kib�
kdZ� 
690: #include<iostream.h> 
691: class DynamicArray{ 
692: private: 
693:   int *h; 
694:   int size; 
695: public: 
696:   DynamicArray(int sz){ 
697:     size=sz; 
698:     h=new int[sz]; // \u^_e_gb_ iZfylb 
699:   }; 
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700:   void sort(){;}  // khjlbjh\dZ 
701:   int getSize(){return size;} 
702:   DynamicArray(){delete [] h;} 
703: }; 
704: class Stack:private �'\QDPLF$UUD\�^���aZdjulh_�gZke_^h\Zgb_ 
705: private: 
706:   int top; 
707: public: 
708:   Stack(int sz):DynamicArray(sz),top(-1){;} 
709:   int isFull(){ 
710:     if(top>=getSize()-1)) return 1; 
711:     else return 0; 
712:   } 
713: }; 
714: int main(){ 
715:   Stack st(10); 
716:   cout<<st.isFull()<<endl; 
717:   cout<<st.getSize()<<endl;  

           ��hrb[dZ�ba- aZ�aZdjulh]h�gZke_^h\Zgby 
718:   st.sort(); 

�������������hrb[dZ�ba- aZ�aZdjulh]h�gZke_^h\Zgby 
719:   return 0; 
720: } 

Ihjh`^_gb_�deZkkZ�^ey�h[h[s_gby��F_lh^�ijhlb\hiheh`guc�ki_pbZ�
ebaZpbb��Ij_^hd�y\ey_lky�[he__�h[sbf�deZkkhf��GZijbf_j��deZkk�:LQGRZV�

iha\hey_l� hlh[jZ`Zlv� [_eu_� kbf\heu� gZ� q_jghf� nhg_�� Z� deZkk�
&RORXUHG:LQGRZV��y\eyxsbcky�ihlhfdhf�Windows��iha\hey_l�hlh[jZ`Zlv�
p\_lgu_� kbf\heu�gZ�p\_lghf�nhg_��G_h[oh^bfhklv� \� wlhc�nhjf_�fh`_l�
\hagbdgmlv�ijb�ijh_dlbjh\Zgbb�gh\hc�b_jZjobb�deZkkh\�gZ�[Za_�kms_kl�
\mxs_c�b_jZjobb�deZkkh\��H[h[s_gby�ke_^m_l�ba[_]Zlv� 

Ihjh`^_gby� deZkkZ�^ey�jZkrbj_gby��>h[Z\e_gb_� kh\_jr_ggh�gh\uo�
k\hckl\��ijb�wlhf�g_�i_j_hij_^_ey_lky�gb�h^bg�f_lh^�ij_^dZ� 

Ihjh`^_gb_� deZkkZ� ^ey� h]jZgbq_gby��<hafh`ghklb� ih^deZkkZ� [he__�
h]jZgbq_gu�� q_f� \� jh^bl_evkdhf� deZkk_�� GZijbf_j�� imklv� \� [b[ebhl_d_�
deZkkh\�bf__lky�deZkk�Deque (double ended queue) –�hq_j_^v�k�^\mfy�dhg�
pZfb��GZ�[Za_�wlh]h�deZkkZ�lj_[m_lky�kha^Zlv�deZkk�kl_d��Lh]^Z�ke_^m_l�fh�
^bnbpbjh\Zlv� f_lh^u� \uiheg_gby� ^_ckl\bc� gZ^� h^gbf� dhgphf� hq_j_^b�
lZd��qlh[u�hgb�\u^Z\Zeb�khh[s_gby�h[�hrb[d_�beb�k^_eZlv�bo�g_^hklmi�
gufb��Ke_^m_l�ba[_]Zlv�wlm�nhjfm�gZke_^h\Zgby��lZd�dZd�\�^Zgghf�kemqZ_�
gZjmrZ_lky�ijZ\beh�ih^klZgh\db� 

Ihjh`^_gb_� deZkkZ� ^ey� \Zjvbjh\Zgby�� >hq_jgbc� b� jh^bl_evkdbc�
deZkk�y\eyxlky�\ZjbZpbyfb�gZ�h^gm�l_fm�b�k\yav��kmi_jdeZkk-ih^deZkk��–
ijhba\hevgZ� 

Ihjh`^_gb_�deZkkZ�^ey�dhf[bgbjh\Zgby��Dhf[bgbjh\Zgb_�j_Zebam_l�
ky� fgh`_kl\_gguf� gZke_^h\Zgb_f��<� h^ghf� deZkk_� khq_lZxlky� k\hckl\Z�
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jZaebqguo�kmi_jdeZkkh\��hlghkysboky�d�jZaebqguf�ij_^f_lguf�h[eZklyf��
GZijbf_j�� deZkk� �Mkbebl_ev�� fh`_l� [ulv� ihlhfdhf� deZkkh\� �We_f_gl�
we_dljbq_kdhc�ko_fu��b��Fbdjhko_fZ�� 

�����Fgh`_kl\_ggh_�gZke_^h\Zgb_ 

Fgh`_kl\_ggh_�gZke_^h\Zgb_�bkihevam_lky�\�lhf�kemqZ_��dh]^Z�h^bg�
b� lhl� `_� deZkk� jZkkfZljb\Z_lky� dZd� khq_lZgb_� g_kdhevdbo� g_aZ\bkbfuo�
k\hckl\�b�ijhlhdheh\��dhlhju_�hdZau\Zxlky�kms_kl\_ggufb�\�jZaebqguo�
ijbeh`_gbyo��?keb�\�jZaebqguo�ijbeh`_gbyo�_klv�[Zah\u_�deZkku��dhlh�
ju_�h[t_^bgyxl�\�k_[_�g_dhlhju_�kms_kl\_ggu_�k\hckl\Z��lh�fh`_l�[ulv�
kha^Zg�ih^deZkk��h[t_^bgyxsbc�\�k_[_�kljmdlmjm�b�ih\_^_gb_�g_kdhevdbo�
kmi_jdeZkkh\�� Ijb� j_ZebaZpbb� fgh`_kl\_ggh]h� gZke_^h\Zgby� \hagbdZ_l�
^\_�hkgh\guo�ijh[e_fu��g_hij_^_ezgghklv�\�gZbf_gh\Zgbb�we_f_glh\�km�
i_jdeZkkh\�b�ih\lhjgh_�gZke_^h\Zgb_� 

G_hij_^_e_gghklv�\�gZbf_gh\Zgbb 

G_hij_^_ezgghklv� \� gZbf_gh\Zgbb� \hagbdZ_l� \� lhf� kemqZ_�� dh]^Z� \�
jZaguo� kmi_jdeZkkZo� h^gh]h� ih^deZkkZ� bkihevamxlky� h^bgZdh\u_� bf_gZ�
^ey�we_f_glh\�bgl_jn_ckh\��ihe_c�beb�f_lh^h\�� 
721: class Amplifier{ 
722: protected: 
723:   float maxPower ����fZdkbfZevgZy�fhsghklv�gZ�gZ]jmad_� 
724:   ... 
725: }; 
726: class Chip{ 
727: protected: 
728:    float maxPower ����fZdkbfZevgZy�ihlj_[ey_fZy�fhsghklv 
729:    ... 
730: }; 
731: class DCAmplifier: public Amplifier, public Chip{ 
732: public: 
733:   void f(float x); 
734:   ... 
735: }; 
736: void DCAmplifier:: f(float x) { 
737: maxPower=x;  ��g_hij_^_ezgghklv�- �dZdh_�ba�ihe_c� 

�����������������kmi_jdeZkkh\�^he`gh�[ulv�baf_g_gh� 
738: ... 
739: } 

>ey� j_r_gby�ijh[e_fu� \�K��� bkihevam_lky� ^hihegbl_evguc� d\Zeb�
nbdZlhj��mdZau\Zxsbc�gZ�khhl\_kl\mxsbc�kmi_jdeZkk� 
740: void DCAmlifier:: f (float x){ 
741:   Chip:: MaxPower=x; 
742:   Amplifier:: MaxPower=0.5*x; 
743: } 
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J_r_gb_� ijh[e_fu� g_hij_^_ezgghklb� gZbf_gh\Zgby� ^ey� f_lh^h\�
deZkkZ� 
744: #include <iostream.h> 
745: void printA ��^���\g_rgyy�]eh[ZevgZy�nmgdpby 
746:   FRXW���wlh�\g_rgyy�SULQW$��<endl; 
747: }; 
748: class Base1{ 
749: public: 
750:   int a; 
751:   Base1(int m) {a=m;}; 
752: void printA(){ 
753: ��FRXW���wlh�%DVH���D���HQGO� 
754: }; 
755: class Base2{ 
756: public: 
757:   float a; 
758:   Base2(float r) {a=r}; 
759:   void printA(){ 
760: ����FRXW���wlh�%DVH���D���D��HQGO� 
761:   } 
762:   void print2A(){ 
763: ����FRXW���wlh��
%DVH���D����
D��HQGO� 
764:   } 
765: }; 
766: class Derived: public Base1, public Base2{ 
767: public: 
768:   char a; 
769:   Derived (char l, int m, float r): Base1(m), Base2(r) 
770:     {a=l;}; 
771:   void printA(){ 
772: ����FRXW���wlh�'HULYHG��D���a<<endl; 
773:   } 
774:   void printAll(){ 
775:     printA(); 
776:     Base1::printA(); 
777:     Base2::printA(); 
778:     ::printA(); 
779:   } 
780: }; 
781: main(){ 
782:   Base1 b1(10), *base1Ptr; 
783:   Base2 b2(2.3), *base2Ptr; 
784:   Derived d('z', 5, 7.1); 
785:   b1.printA(); 
786:   b2.printA(); 
787:   d.printA(); // \uau\Z_lky Derived::PrintA() 
788:   d.print2A(); // \uau\Z_lky Base2::print2A(),  

�����������������lZd�dZd�hg�g_�i_j_hij_^_e_g 
789:   d.Base1::printA(); 
790:   d.Base2::printA(); 
791:   base1Ptr=&d; 
792:   base1Ptr->printA(); // \uau\Z_lky Base1::printA(),  

������������������������lZd�dZd�f_lh^u�g_\bjlmZevgu_ 
793:   base2Ptr=&d; 
794:   base2Ptr->printA();// \uau\Z_lky Base2::printA() 
795: } 
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Ih\lhjgh_�gZke_^h\Zgb_ 

Ih\lhjgh_�gZke_^h\Zgb_�bf__l�f_klh�\�l_o�kemqZyo��dh]^Z�kmi_jdeZk�

ku�g_dhlhjh]h�ih^deZkkZ��\�k\hx�hq_j_^v��y\eyxlky�ih^deZkkZfb�h^gh]h�b�

lh]h�`_�kmi_jdeZkkZ�[he__�\ukhdh]h�mjh\gy� 

796:   class Element {...}; 
797:   class Amplifier : public Element {...}; 
798:   class Chip : public Element {...}; 
799:   class DCAmplifier : public Amplifier, public Chip {...}; 

(OHPHQW

&KLS$PSOLILHU

'&$PSOLILHU

 

Jbk�����>bZ]jZffZ�deZkkh\�^ey�ih\lhjgh]h�gZke_^h\Zgby 

<g_rg_�ijh[e_fZ�ih\lhjgh]h�gZke_^h\Zgby�gZihfbgZ_l�ijh[e_fm�g_�

hij_^_ezgghklb�\�gZbf_gh\Zgbb��h^gZdh�gZ�kZfhf�^_e_�bf__lky�ijbgpbib�

Zevgh_�hlebqb_��kdhevdh�[u�jZa�ih^deZkk�g_�gZke_^h\Ze�kljmdlmjm�b�ih\_�

^_gb_�h[s_]h�kmi_jdeZkkZ��hg�^_lZebabjm_l�k\hckl\Z�h[s_]h�kmi_jdeZkkZ��

lh�_klv�lhevdh�h^gh]h�kmi_jdeZkkZ� 
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H[t_dl�deZkkZ�'&$PSOLILHU

H[t_dl�deZkkZ�&KLS

Ihey�&KLS

Ihey�(OHPHQW

H[t_dl�deZkkZ�$PSOLILHU

Ihey�$PSOLILHU

Ihey�(OHPHQW

Ihey�'&$PSOLILHU

 

Jbk�����Ih\lhjgh_�gZke_^h\Zgb_�ihe_c 

<�ijbf_j_�deZkk�DCAmplifier�^\Z`^u�gZke_^m_l�ihey�deZkkZ�Element. 
<�wlhf�kemqZ_�hdZau\Z_lky��qlh�f_lh^u��gZke_^m_fu_�hl�i_j\h]h�g_ihkj_^�
kl\_ggh]h�kmi_jdeZkkZ��h[jZsZxlky�d�h^ghc�dhibb�ihe_c�[Zah\h]h�deZkkZ��
Z�f_lh^u��gZke_^m_fu_�hl�\lhjh]h�kmi_jdeZkkZ��h[jZsZxlky�dh�\lhjhc�dh�
ibb�ihe_c�kmi_jdeZkkZ��>ey�bkdexq_gby�^m[ebjh\Zgby�kljmdlmju�[Zah\h]h�
deZkkZ�\�K���j_Zebam_lky�f_oZgbaf�\bjlmZevgh]h�gZke_^h\Zgby��Wlhl�f_�
oZgbaf�mdZau\Z_lky�\�hibkZgbb�ih^deZkkZ�ke_^mxsbf�h[jZahf� 
800:   class Element{...}; 
801:   class Amplifier: virtual public Element{...} 

Ijb�\bjlmZevghf�gZke_^h\Zgbb�\�h[t_dl_�ih^deZkkZ�kha^Zzlky�mdZaZ�
l_ev�gZ�kljmdlmjm��gZke_^m_fmx�hl�\bjlmZevgh]h�[Zah\h]h�deZkkZ��Wlh�ih�
dZaZgh�gZ�jbk� 4. 

H[t_dl�deZkkZ�&KLS

Ihey�&KLS

Ihey�(OHPHQW

H[t_dl�deZkkZ�$PSOLILHU

Ihey�$PSOLILHU

Ihey�(OHPHQW

 
Jbk���� Baf_g_g_gb_�kljmdlmju�h[t_dlh\�deZkkZ�ijb�\bjlmZevghf�gZke_^h\Zgbb 
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>ey�h[t_dlh\�deZkkh\�Chip �b�Amplifier �ijbgpbibZevgh�gbq_]h�g_�
baf_gbehkv��gh�^hklmi�d�gZke_^m_fuf�iheyf�hkms_kl\ey_lky�q_j_a�mdZaZ�
l_ev��Ijb�fgh`_kl\_gghf�gZke_^h\Zgbb�mdZaZl_eb�^Zxl�kkuedm�gZ�kljmd�
lmjm�\bjlmZevgh]h�[Zah\h]h�deZkkZ��dhlhjZy�gZke_^m_lky�lhevdh�h^bg�jZa� 
802:   class DCAmplifier: public Amplifier, public Chip{...}; 

H[t_dl�deZkkZ�&'&$PSOLILHU

H[t_dl�deZkkZ�&&KLS

Ihey�&KLS

H[t_dl�deZkkZ�&$PSOLILHU

Ihey�$PSOLILHU

Ihey�'&$PSOLILHU

Ihey�(OHPHQW

 
Jbk�����KljmdlmjZ�deZkkZ�ijb�ih\lhjghf�gZke_^h\Zgbb� 

b�h[ty\e_gbb�[Zah\h]h�deZkkZ�\bjlmZevguf 

F_lh^u�� gZke_^m_fu_� deZkkhf�DCAmplifier � hl� g_ihkj_^kl\_gguo�
ij_^dh\��[m^ml�fZgbimebjh\Zlv�h^gbfb�b�l_fb�`_�iheyfb�kljmdlmju��gZ�
ke_^m_fhc�hl�[Zah\h]h�deZkkZ� 

<�kemqZ_�ijhklh]h�gZke_^h\Zgby�ijb�kha^Zgbb�h[t_dlZ�\uihegyxlky�
dhgkljmdlhju�\k_o�kmi_jdeZkkh\��gZqbgZy�k�[Zah\h]h�deZkkZ�b�aZdZgqb\Zy�
dhgkljmdlhjhf�^Zggh]h�deZkkZ��Ijb�fgh`_kl\_gghf�gZke_^h\Zgbb�wlZ�ih�
ke_^h\Zl_evghklv�^ey�g_ihkj_^kl\_gguo�kmi_jdeZkkh\�mlhqgy_lky�\�kibkd_�
bgbpbZebaZlhjh\� \� j_ebaZpbb� dhgkljmdlhjZ��BgbpbZebaZlhju� iha\heyxl�
mdZaZlv� iZjZf_lju�� k� dhlhjufb� [m^ml� \uau\Zlvky� dhgkljmdlhju� kmi_j�
deZkkh\��<Z`gZy�ijh[e_fZ� aZdexqZ_lky�\�lhf��qlh�\�dhgkljmdlhjZo�g_ih�
kj_^kl\_gguo�kmi_jdeZkkh\�fh]ml�\uau\Zlvky�jZaebqZxsb_ky�dhgkljmdlh�
ju�[Zah\h]h�deZkkZ��Ihwlhfm�\�lhf�deZkk_��\�dhlhjhf�\hagbdZ_l�ijh[e_fZ�
ih\lhjgh]h� gZke_^h\Zgby�� g_h[oh^bfh� y\gh� mdZaZlv�� dZdhc� dhgkljmdlhj�
\bjlmZevgh]h�[Zah\h]h�deZkkZ�^he`_g�[ulv�\ua\Zg� 
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803: class A{ 
804: public: 
805:    A(){...}; 
806:    A(int i){...}; 
807:    A(float d){...}; 
808: }; 
809: class B: virtual public A{ 
810: public: 
811:     B(): A ���^���`����dhgkljmdlhj�^ey�A�k�p_euf�iZjZf_ljhf 
812: }; 
813: class C: virtual public A{ 
814: public: 
815:    C():A �������^���`����dhgkljmdlhj�^ey�:� 

  ����������������������k�^_ckl\bl_evguf�iZjZf_ljhf 
816: } 
817: class D: public B, public C{ 
818: public: 
819:    D(): A(3), B(), C(){...}; 
820: }; 
821: main(){ 
822:   D d �������\uah\�dhgkljmdlhjZ�deZkkZ�:�\�dhgkljmdlhjZo 

�������������<�b�K�b]ghjbjm_lky��\uau\Z_lky�:����� 
      ������ihlhf�\uihegy_lky�<��<����ihlhf�K��K�� 

823: ... 
824: } 

Wlh�_^bgkl\_ggZy�kblmZpby��\�dhlhjhc�\gmljb�deZkkZ�jZaj_rZ_lky�bk�
ihevah\Zlv�dhgkljmdlhj�^jm]h]h�deZkkZ��dhlhjuc�g_�y\ey_lky�g_ihkj_^kl�
\_ggh� ij_^r_kl\mxsbf� ij_^dhf�� Dhgkljmdlhju� \bjlmZevguo� deZkkh\�
^he`gu�h[yaZl_evgh�\uau\Zlvky�i_j\ufb��lh�_klv�^h�\uah\Z�dhgkljmdlh�
jh\�g_\bjlmZevguo�deZkkh\��<�ijhlb\ghf�kemqZ_�fh`_l�\hagbdgmlv�g_hi�
j_^_e_gghklv��dZdb_�iZjZf_lju��beb�dZdhc�\ZjbZgl�dhgkljmdlhjZ��gZ^h�bk�
ihevah\Zlv� ijb� bgbpbZebaZpbb� h[t_dlZ� ijb� \uiheg_gbb� dhgkljmdlhjZ�
\bjlmZevgh]h� [Zah\h]h� deZkkZ��>_kljmdlhju� \uihegyxlky� \� ihjy^d_�� h[�
jZlghf�\uiheg_gbx�dhgkljmdlhjh\� 

�����Hlghr_gb_�bkihevah\Zgby 

Hlghr_gb_� bkihevah\Zgby� –� wlh� lZdh_� hlghr_gb_� f_`^m� deZkkZfb��
ijb� dhlhjhf� h^bg� deZkk� g_�fh`_l� [ulv� hibkZg� [_a� mihfbgZgby� ^jm]h]h�
�bkihevam_fh]h��deZkkZ� 

I_j_qbkebf�g_dhlhju_�kblmZpbb��\�dhlhjuo�\hagbdZ_l�hlghr_gb_�bk�
ihevah\Zgby�deZkkh\� 

1) f_lh^m� ^Zggh]h� deZkkZ� i_j_^Z_lky� h[t_dl� bkihevam_fh]h� deZkkZ��
beb�mdZaZl_ev�gZ�lZdhc�h[t_dl�\�dZq_kl\_�iZjZf_ljZ� 

2) ihe_�^Zggh]h�deZkkZ� y\ey_lky�h[t_dlhf�bkihevam_fh]h�deZkkZ�beb�
mdZaZl_e_f�gZ�lZdhc�h[t_dl� 
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3) \�f_lh^_�^Zggh]h�deZkkZ�kha^Zxlky�ehdZevgu_�h[t_dlu�bkihevam_�
fh]h�deZkkZ� 

4) f_lh^�^Zggh]h�deZkkZ� \uihegy_l�^_ckl\by�gZ^� ]eh[Zevguf�h[t_d�
lhf�bkihevam_fh]h�deZkkZ� 

<� dZq_kl\_� ijbf_jZ� jZkkfhljbf� ijh]jZffgmx� fh^_ev� g_dhlhjh]h�
we_dljhggh]h� mkljhckl\Z�� Kdhgkljmbjm_f� ke_^mxsb_� deZkku��Device  – 
we_dljhggh_�mkljhckl\h��Chip  –�fbdjhko_fZ��dhlhjZy�fh`_l�\oh^blv�\�kh�
klZ\�mkljhckl\Z��Signal  –�we_dljhgguc�kb]gZe��Beep –�a\mdh\hc�kb]gZe��
ostream  –� \uoh^ghc� ihlhd�� hij_^_e_gguc� \� klZg^Zjlghc� [b[ebhl_d_�
iostream. 
825: #include <iostream.h> 
826: class Chip{ 
827: public: 
828:   void initiate �����ijb\_klb�\�gZqZevgh_�khklhygb_ 
829:   ... 
830: }; 
831: class Signal{ 
832: public: 
833:   float getValue ��^���`���ihemqblv�agZq_gb_�kb]gZeZ 
834: }; 
835: class Beep{ 
836: public: 
837:   Beep(int seconds){...} 
838: }; 
839: class Device{ 
840: private: 
841:   Chip chip ����h[t_dl�- �ihe_�deZkkZ 
842: public 
843: ��YRLG�RXWSXW�6LJQDO�	V�^���\u\h^�agZq_gby�kb]gZeZ 
844:     cout<<s.getValue ������^hklmi�d�]eh[Zevghc�i_j_f_gghc 
845:   } 
846:   void reset(){ 
847:     Beep *pbeep ����kha^Zgb_�ehdZevgh]h�mdZaZl_ey�gZ�h[t_dl 
848:     pbeep=new Beep(10); 
849:     delete pbeep; 
850:     chip.initiate(); 
851:   } 
852: }; 
853: int main(){ 
854:   Device divice; 
855:   Signal signal; 
856:   ... 
857:   device.output(signal); 
858:   ... 
859: } 

<�^Zgghf�ijbf_j_�deZkk�Device �bkihevam_l�deZkku�Chip , Signal , 
Beep�b�ostream ��DeZkk�Signal �bkihevam_lky�\�bgl_jn_ckghc�qZklb��lh�
_klv�h[t_dl� wlh]h�deZkkZ�^he`_g�[ulv�\b^_g� lZd `_��dZd�b�h[t_dl�deZkkZ�
Device �\�fhf_gl�\uiheg_gby�f_lh^Z�output() ��b�i_j_^Z\Zlvky�\�dZq_�
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kl\_�iZjZf_ljZ�f_lh^Z��H[t_dl�chip �deZkkZ�Khip �h[ty\ey_lky�ihe_f�deZk�
kZ� Device �� H[t_dl� *pbeep � y\ey_lky� ehdZevguf� \� j_ZebaZpbb� f_lh^Z�
reset() ��H[t_dl�cout�deZkkZ�ostream�hdZau\Z_lky�]eh[Zevguf�ih�hlghr_�
gbx�d�deZkkm�Device �b�bkihevam_lky�\�f_lh^_�output() . 

<b^bfhklv�gZ�mjh\g_�deZkkh\�b�gZ�mjh\g_�h[t_dlh\ 

Ijb� jZkkfhlj_gbb� hlghr_gby� bkihevah\Zgby� \hagbdZ_l� \hijhk�� fh�
`_l� eb� h^bg� h[t_dl� g_dhlhjh]h� deZkkZ� bkihevah\Zlv� g_hldjulu_� ihey� b�
f_lh^u�^jm]h]h�h[t_dlZ�lh]h�`_�deZkkZ��<�K���lZdh_�bkihevah\Zgb_�y\ey�
_lky�dhjj_dlguf��lh�_klv�j_Zebam_lky�\b^bfhklv�gZ�mjh\g_�deZkkh\� 
860: class A{ 
861: private: 
862:   int m; 
863: public: 
864:   void f(A &p){ 
865:    p.m  �����baf_gy_lky�aZdjulh_�ihe_�h[t_dlZ�j 
866:   }; 
867: }; 
868: main(){ 
869:   A p1,p2; 
870:   p2.f(p ������baf_g_gb_�ihey�p1.m�^jm]bf�h[t_dlhf� 

��������������lh]h�`_�deZkkZ 
871: } 

<Z`gh� jZaebqZlv� ihgylby� �\b^bfhklv�� b� �^hklmi� d� we_f_glZf� deZk�
kh\��� We_f_glu� deZkkh\� fh]ml� [ulv� \b^bfu�� gh� g_^hklmigu�� Ijb\_^_f�
ijbf_j� 
872: int m ����]eh[ZevgZy�i_j_f_ggZy 
873: class A{ 
874: private: 
875:   int m 
876: } 
877: class B:public A{ 
878: ��YRLG�I��^P ��`���hrb[dZ��$��P�hibkZgZ�dZd�SULYDWH 
879: } 

?keb� [u� ki_pbnbdZlhju� ^hklmiZ� mijZ\eyeb� \b^bfhklvx�� lh� ihe_�
A::m �[ueh�[u�g_\b^bfuf��b�[ueZ�baf_g_gZ�]eh[ZevgZy�i_j_f_ggZy�m. 

>jm`_kl\_ggu_�hlghr_gby 

Hlghr_gb_�bkihevah\Zgby�h]jZgbqb\Z_lky�d\ZebnbdZlhjZfb�^hklmiZ�
b� ihke_^h\Zl_evghklvx� h[ty\e_gby� deZkkh\�� =b[dbc�f_oZgbaf� h]jZgbq_�
gby�^hklmiZ��lhqg__�–�hkeZ[e_gby�h]jZgbq_gby��^Zzl�h[ty\e_gb_�^jm`_kl�
\_gguo�deZkkh\��>ey�wlh]h�\�hij_^_e_gbb�deZkkZ�mdZau\Z_lky��dZdb_�^jm]b_�
deZkku��f_lh^u� deZkkh\� beb�nmgdpbb-mlbeblu�fh]ml� bf_lv� ^hklmi� d� aZ�
djuluf�we_f_glZf�^Zggh]h�deZkkZ� 
880: class Device ����ij_^\Zjbl_evgh_�h[ty\e_gb_�deZkkZ 
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881: class Chip { 
882: friend class Device ����h[ty\e_gb_�^jm`_kl\_ggh]h�deZkkZ 
883: private: 
884:   void f(); // aZdjuluc f_lh^ 
885:   ... 
886: }; 
887: class Device{ 
888: ... 
889: Chip chip; 
890: public: 
891:    void g(); 
892:    ... 
893: }; 
894: ... 
895: void Device::g(){ 
896:   chip.f �������aZdjulZy�nmgdpby�a^_kv�^hklmigZ 
897: } 

:gZeh]bqgh�fh`gh� h[ty\eylv� ^jm`_kl\_ggu_�nmgdpbb� b� hl^_evgu_�
f_lh^u�deZkkh\� 
898: class Complex{ 
899: private: 
900:   double rp; 
901:   double ip; 
902: public: 
903:   Complex(double a, double b); 
904: friend double abs(Comlex& x); 
905: }; 
906: Complex::Complex(double a, double b) 
907:   {rp=a; ip=b}; 
908: double abs(Complex& x) 
909:   {return sqrt(x.rp*x.rp+x.ip*x.ip);} // ^hklmigu aZdjulu_ 

                                      ��ihey�deZkkZ 
910: main(){ 
911:   Complex x(3.1-0.5); 
912:   cout<<abs(x); 
913: }; 

�����Hlghr_gb_�gZiheg_gby 

Hlghr_gb_�gZiheg_gby�–� wlh�hlghr_gb_�f_`^m�deZkkZfb��ijb�dhlh�
jhf�deZkku�nhjfbjmxlky�ba�h[s_c�kljmdlmju��gZau\Z_fhc�iZjZf_ljbah�
\Zgguf� �h[h[szgguf�� deZkkhf�� imlzf� mdZaZgby� nZdlbq_kdbo� lbih\� we_�
f_glh\�iZjZf_ljbah\Zggh]h�deZkkZ��L_jfbgu��iZjZf_ljbah\Zgguc�deZkk���
�h[h[szgguc�deZkk����rZ[ehg�deZkkZ���y\eyxlky�kbghgbfZfb� 

IZjZf_ljbah\Zgguc�deZkk�ij_^klZ\ey_l� kh[hc�hibkZgb_�deZkkZ� k�g_�
hij_^_ezggufb� ij_^\Zjbl_evgh� lbiZfb�� dhlhju_� mdZau\Zxlky� \� \b^_�
nhjfZevguo�iZjZf_ljh\��H[h[szgguc�deZkk�h[h[sZ_l�deZkku�k�h^bgZdh�
\ufb�kljmdlmjhc�b�ih\_^_gb_f��GZijbf_j��^bgZfbq_kdb�jZkij_^_ey_fu_�
fZkkb\u�p_euo�qbk_e�b�^_ckl\bl_evguo�qbk_e�hlebqZxlky�^jm]�hl�^jm]Z�
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lhevdh�lbihf�we_f_glh\�fZkkb\Z��Z�h[sZy�kljmdlmjZ�deZkkh\�b�Ze]hjblfu�
f_lh^h\�h^bgZdh\u� 
914: class IntArray ^��p_ehqbke_gguc�fZkkb\ 
915:   int *a; 
916:   int size; 
917: public: 
918:   IntArray(int sz); // kha^Zgb_ fZkkb\Z 
919:   ~IntArray �����m^Ze_gb_�fZkkb\Z 
920: }; 
921: class FloatArray ^��fZkkb\�\_s_kl\_gguo�qbk_e 
922:   float *a; 
923:   int size; 
924: public: 
925:   FloatArray(int sz); 
926:   ~FloatArray(); 
927: }; 
928: IntArray::IntArray(int sz){ 
929:   size=sz; 
930:   a=new int[size]; 
931: } 
932: FloatArray::FloatArray(int sz) { 
933:   size=sz; 
934:   a=new float[size]; 
935: InitArray::~InitArray(){ 
936:   delete[] a; 
937: } 
938: FloatArray::~FloatArray(){ 
939:   delete[] a; 
940: } 
941: void main(){ 
942:   IntArray intArray(10); 
943:   FloatArray floatArray(20); 
944:   ... 
945: } 

RZ[ehg�deZkkZ�iha\hey_l�h[h[sblv�h[Z�deZkkZ�\�_^bgmx�aZibkv��Lh�
]^Z�h[ty\e_gby�dhgdj_lguo�deZkkh\�k�aZ^Zgguf�lbihf�we_f_glh\�fZkkb\Z�
fh]ml�[ulv�ihemq_gu�ba�rZ[ehgZ�iml_f�mdZaZgby�dhgdj_lgh]h�lbiZ� 
946: template <class T>  class Array{ 
947:   T* a; 
948:   int size; 
949: public: 
950:   Array(int sz); 
951:   ~Array(); 
952:   void initiate �����bgbpbZebaZpby�we_f_glh\ 
953: }; 
954: template <class T> Array <T>::Array(int sz){ 
955:   size=sz; 
956:   a=new T[size]; 
957: } 
958: template <class T> Array <T>::~Array() 
959:   {delete[] a;} 
960: template <class T> void Array <T>::initiate(){ 
961:   int i; 
962:   for(i=0; i<size; i++) 
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963:     a[i]=0; 
964: } 
965: void main(){ 
966:   Array<int> intArray �������kha^Zgb_�\ZjbZglZ 

       ��p_ehqbke_ggh]h�fZkkb\Z 
967:   Array<float> floatArray �������kha^Zgb_�\ZjbZglZ� 

     ��fZkkb\Z�^_ckl\bl_evguo�qbk_e 
968:   intArray.Initiate(); 
969:   floatArray.Initiate(); 
970: } 

Ki_pbZebaZpby�f_lh^h\�h[h[szggh]h�deZkkZ 

Imklv� \� ijbf_j_� ij_^iheZ]Z_lky� iZjZf_ljbaZpby�rZ[ehgZ� kbf\hev�
guf�lbihf��gh�ijb�wlhf�gZqZevgufb�agZq_gbyfb�^he`gu�[ulv�ijh[_eu��Z�
g_�kbf\heu�k�dh^hf����Lh]^Z�g_h[oh^bfh�^h[Z\blv�ki_pbZevgmx�j_ZebaZ�
pbx�f_lh^Z�initiate() . 
971: void Array <char>::initiate(){ 
972:   int i; 
973:   for(i=0; i<size; i++) 
974:      ia[]=’ ’; 
975: }; 
976: void main(){ 
977:   Array <float> floatArray(20); 
978:   Array <char> charArray(10); 
979:   floatArray.initiate ������bgbpbZebaZpby�gmeyfb 
980:   charArray.initiate �������bgbpbZebaZpby�ijh[_eZfb 
981: }; 

Wd\b\Ze_glghklv�lbih\ 

>\Z�dhgdj_lguo�deZkkZ��ihemq_gguo�ba�h[h[szggh]h�deZkkZ��y\eyxlky�
wd\b\Ze_glgufb�� _keb� kh\iZ^Zxl� rZ[ehgu� b� nZdlbq_kdb_� iZjZf_lju�
bf_xl�h^bgZdh\u_�agZq_gby��DhgklZglgu_�lbiu�b�nhjfZevgu_�iZjZf_lju�
fh]ml�bkihevah\Zlvky�h^gh\j_f_ggh�� 
982:   template <class T, int SIZE> 
983:   class Array{ 
984:     T *a; 
985:     Array(); 
986:     ~Array(); 
987:     void initiate(); 
988:   } 
989:   template <class T, int SIZE> 
990:   Array <T, SIZE>::Array() 
991:     {a=new T[SIZE];}; 
992:   template <class T, int SIZE> 
993:    void Array <T, SIZE>::initiate(){ 
994:     int i; 
995:     for(i=0; i<SIZE; i++) 
996:       a[i]=0; 
997:   } 
998:   void Array <char, 10>::initiate(){ 
999:     int i; 
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1000:    blank=’ ’; 
1001:    for(i=0; i<SIZE; i++) 
1002:      a[i]=blank; 
1003:  }; 
1004:  main(){ 
1005:    Array <float, 15> floatArray; 
1006:    Array <char, 10> charArray10; 
1007:    Array <char, 6> charArray6; 
1008:  ��deZkku�h[t_dlh\�charArray ���b�charArray ��jZaebqgu 
1009:    floatArray.initiate(); 
1010:    charArray10.initiate(); // bgbpbZebaZpby ijh[_eZfb 
1011:    charArray6.initiate(); // bgbpbZebaZpby gmeyfb 
1012:    return 0; 
1013:  }; 

Hlghr_gb_�bkihevah\Zgby�^ey�h[h[szgguo�deZkkh\ 

Bkihevah\Zgb_�h[h[szggh]h�deZkkZ�\�h[uqghf��dhgdj_lghf��deZkk_� 
1014:  class AgrStack{ 
1015:    int top; 
1016:    Array <int> arr; 
1017:  public: 
1018:    AgrStack(int n):arr(n) {top=-1;} 
1019:    ~AgrStack(){;} 
1020:  void init() 
1021:    {arr.initiate()}; 
1022:  main{ 
1023:    AgrStack st(4); 
1024:    st.init(); 
1025:    return 0; 
1026:  } 

Bkihevah\Zgb_�h[h[s_ggh]h�deZkkZ�^jm]bf�h[h[s_gguf�deZkkhf 
b�^jm`_kl\_ggu_�hlghr_gby�f_`^m�h[h[s_ggufb�deZkkZfb 

QZklh�rZ[ehgu�deZkkh\�bkihevamxlky�^ey�hibkZgby�Z[kljZdlguo�lb�
ih\�^Zgguo��gZijbf_j�k\yaguo�kibkdh\� 
1027:  template<class Type>class List;  

          ��ij_^\Zjbl_evgh_�h[ty\e_gb_�rZ[ehggh]h�deZkkZ 
1028:  template <class InfoType> class Element{ // we_f_gl kibkdZ 
1029:  friend class List<InfoType>;  

          ��kibkhd�- �^jm`_kl\_gguc�deZkk 
1030:  protected: 
1031:    InfoType info; 
1032:    Element *next; 
1033:  public: 
1034:  Element(InfoType *t):Info(t) 
1035:     {next=0;} 
1036:  }; 
1037:  template <class Type> class List{ 
1038:  protected: 
1039:    Element <Type> *head; 
1040:  public: 
1041:    List() {head=0;} 
1042:    ~List(); 
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1043:    void add(Type &val); 
1044:  }; 
1045:  template <class Type> List <Type>::~List(){ 
1046:    Element <Type> *ptr; 
1047:    while(hHead!=0){ 
1048:      ptr=head; 
1049:      head=head->next; 
1050:      delete ptr; 
1051:    } 
1052:  } 
1053:  template <classType> void List <Type>::Add(Type &val){ 
1054:    Element <Type> *ptr; 
1055:    ptr=new Element<Type>(val); 
1056:    ptr->next=head; 
1057:    head=ptr; 
1058:  } 
1059:  ��i_j\uc�\ZjbZgl�]heh\ghc�nmgdpbb 
1060:  int main(){ 
1061:    List <int> lst1; // ehdZevgu_ h[t_dlu 
1062:    List <char> lst2; 
1063:    int i=3; 
1064:    char ch=’V’; 
1065:    lst1.add(i); 
1066:    lst2.add(ch); 
1067:    ... 
1068:    List <int> *plist; 
1069:    plist=new List<int>; // ^bgZfbq_kdbc h[t_dl 
1070:    int i=3; 
1071:    plist->add(i); 
1072:    delete plist; 
1073:    return 0; 
1074:  } 

Hlghr_gb_�gZke_^h\Zgby�h[h[s_gguo�deZkkh\ 

<�hlghr_gbb�gZke_^h\Zgby�\hafh`gu�jZaebqgu_�khq_lZgby�h[h[s_g�
guo� b� dhgdj_lguo� deZkkh\�� JZkkfhljbf� ijbf_j�� \� dhlhjhf� h[h[s_gguc�
deZkk�y\ey_lky�ih^deZkkhf�dhgdj_lgh]h�kmi_jdeZkkZ� 
1075:  class Base{ 
1076:  float x; 
1077:  public: 
1078:    Base(float newX) 
1079:      {x=newX;} 
1080:  }; 
1081:  template <class Type> class Derived:public Base{ 
1082:    Type y; 
1083:  public: 
1084:    Derived(float newX,Type &newX):Base(newX),y(newY){;} 
1085:  }; 
1086:  int main(){ 
1087:    char c=’z’; 
1088:    Derived <char> d(3.0,c); 
1089:    return 0; 
1090:  } 
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<�ke_^mxs_f�ijbf_j_�dhgdj_lguc�deZkk�y\ey_lky�ih^deZkkhf�h[h[�
s_ggh]h�deZkkZ� 
1091:  class IntStack:public Array <int>{ 
1092:    int top; 
1093:  public: 
1094:    IntStack(int n):Array <int>(n){top=-1;} 
1095:    int isEmpty(){return top==-1;} 
1096:    void initiate(){ 
1097:      Array<int>::initiate(); 
1098:      top=-1; 
1099:    } 
1100:  }; 
1101:  void main(){ 
1102:    IntStack st(10); 
1103:    st.initiate(); 
1104:  } 

<�ke_^mxs_f�ijbf_j_�h[h[s_gguc�deZkk�y\ey_lky�ih^deZkkhf�h[h[�
s_ggh]h�deZkkZ�� 
1105:  template <class Type> class Stack : public Array <Type>{ 
1106:    int top; 
1107:  public: 
1108:    Stack(int n):Array<Type>(n),top(-1) {;} 
1109:    int isEmpty(){return top==-1;} 
1110:    void initiate(){ 
1111:      Array<Type>::initiate(); 
1112:      top=-1; 
1113:    } 
1114:  }; 
1115:  void main(){ 
1116:    Stack <char> st(15); 
1117:    st.initiate(); 
1118:  } 

Kms_kl\mxl� hl^_evgh� ihklZ\ey_fu_� [b[ebhl_db� h[h[szgguo� deZk�
kh\��H[uqgh� wlh� �aZ]hlh\db�� Z[kljZdlguo� lbih\� ^Zgguo�� h^ghk\yagu_� b�
^\mk\yagu_�kibkdb��[bgZjgu_�^_j_\vy��hq_j_^b��kl_db��fZkkb\u��fgh`_kl�
\Z��H[t_dlu�wlbo�deZkkh\�kh^_j`Zl�g_dhlhjmx�kh\hdmighklv�h[t_dlh\��lb�
iu�dhlhjuo�hij_^_eyxlky�ijb�dhgdj_lbaZpbb��ihwlhfm�lZdb_�deZkku�gZau�
\Zxl�dhgl_cg_jgufb��;b[ebhl_db�kh^_j`Zl�lZd`_�nmgdpbb�^ey�jZ[hlu�k�
dhgl_cg_jZfb��gZijbf_j��nmgdpbb�khjlbjh\db��\u[hjdb�b�lZd�^Ze__�� 

=eZ\Z����HKH;?GGHKLB�H;T?DLGH-HJB?GLBJH<:GGH=H�

IJH=J:FFBJH<:GBY�G:�K�� 

�����I_j_^ZqZ�iZjZf_ljZ�ih�kkued_�k�aZij_lhf�_]h�fh^bnbdZpbb 

I_j_^ZqZ�iZjZf_ljZ�ih�kkued_�\h�fgh]bo�kemqZyo�hdZau\Z_lky�[he__�
ij_^ihqlbl_evghc��q_f�i_j_^ZqZ�iZjZf_ljZ�ih�agZq_gbx��Ijb�wlhf�wdhgh�
fblky� iZfylv�� ih\urZ_lky� [ukljh^_ckl\b_� b� hliZ^Z_l� g_h[oh^bfhklv� \�
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jZajZ[hld_�dhgkljmdlhjZ�dhibjh\Zgby�^ey�deZkkZ�i_j_^Z\Z_fh]h�iZjZf_l�
jZ��AZij_l�fh^bnbdZpbb�iZjZf_ljZ�ih\urZ_l�gZ^_`ghklv�j_ZebaZpbb� 
1119:  struct Time{ 
1120:    int hour; 
1121:    int minute; 
1122:    int second; 
1123:  }; 
1124:  void Output(const Time& t) { 
1125:    cout<<t.hour ����ijZ\bevgh 
1126:    t.hour=0;  ���hrb[dZ 
1127:  } 

�����DhgklZglgu_�f_lh^u��dhgklZglgu_�ihey�b�h[t_dlu-dhgklZglu 

DhgklZglgufb� h[ty\eyxlky� f_lh^u�� dhlhju_� g_� ^he`gu� baf_gylv�
ihey� h[t_dlZ�� DZd� ijZ\beh� dhgklZglgufb� y\eyxlky� f_lh^u� ^hklmiZ� d�
k\hckl\Zf�h[t_dlZ�� 
1128:  int A::getValue() const {return Value} 

Dhfibeylhj�iha\hey_l�\uy\blv�ke_^mxsb_�hrb[db�j_ZebaZpbb��dhg�
klZglguc�f_lh^�baf_gy_l�ihey��dhgklZglguc�f_lh^�\uau\Z_l�g_dhgklZgl�
guc� f_lh^�� Bkihevah\Zgb_� dhgklZglguo� f_lh^h\� ih\urZ_l� gZ^z`ghklv�
ijh]jZffu� 

H[t_dlu�fh]ml�[ulv�h[ty\e_gu�dhgklZglZfb��LZdhc�h[t_dl�g_�fh`_l�
[ulv�baf_gzg�ijbk\Zb\Zgb_f��ihwlhfm�\k_�ihey�^he`gu�[ulv�kjZam�bgb�
pbZebabjh\Zgu�dhgkljmdlhjhf��Hq_\b^gh��qlh�^ey�h[t_dlZ-dhgklZglu�^h�
imklbfh�bkihevah\Zgb_�lhevdh�dhgkljmdlhjh\��^_kljmdlhjZ�b�dhgklZglguo�
f_lh^h\� 
1129:  class Time{ 
1130:  private: 
1131:     int hour; 
1132:  public: 
1133:     void setTime(int hr); 
1134:     int getHour() const; 
1135:     Time(int hr); 
1136:  } 
1137:  void Time::setTime(int hr){ 
1138:    hour=hr; 
1139:  } 
1140:  int Time::getHour() const{ 
1141:    return Hour; 
1142:  } 
1143:  Time::Time(int hr) { 
1144:    hour=hr 
1145:  }; 
1146:  main(){ 
1147:    const Time noon(24); 
1148:    noon.setTime(0); // hrb[dZ 
1149:  ��FRXW��QRRQ�JHW+RXU������ijZ\bevgh 
1150:  } 
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?keb�ihe_�h[t_dlZ�g_�^he`gh�baf_gylvky�gZ�\kzf�ijhly`_gbb�kms_kl�
\h\Zgby� h[t_dlZ�� lh� hgh� fh`_l� [ulv� h[ty\e_gh� dhgklZglguf�� AgZq_gb_�
dhgklZglgh]h� ihey� mklZgZ\eb\Z_lky� lhevdh� bgbpbZebaZlhjhf�� mdZau\Z_�
fuf�\�dhgkljmdlhj_� 
1151:  class Inc{ 
1152:  private: 
1153:    int value; 
1154:    const int increment; 
1155:  public: 
1156:    inc(int v, int i); 
1157:    void addIncrement(); 
1158:  } 
1159:  Inc::Inc(int v, int i):increment(i) { 
1160:    value=v; 
1161:  } 
1162:  Inc::addIncrement(){ 
1163:    value=value+increment; 
1164:  //  increment=2; // hrb[dZ 
1165:  }; 
1166:  main(){ 
1167:    Inc counter(10, 2); 
1168:    counter.addIncrement(); 
1169:    return 0; 
1170:  } 

�����KlZlbq_kdb_�f_lh^u�b�klZlbq_kdb_�ihey�deZkkZ 

?keb�bf__lky�g_h[oh^bfhklv�kh\f_s_gby�ihe_c�jZaebqguo�h[t_dlh\�
h^gh]h� deZkkZ�� lh� wlh� ihe_� h[ty\ey_lky� klZlbq_kdbf�� KlZlbq_kdh_� ihe_�
qZklh�gZau\Zxl�ihe_f�deZkkZ��Z�g_klZlbq_kdh_�ihe_�–  ihe_f�h[t_dlZ��KlZ�
lbq_kdh_�ihe_�ih� k\h_c� kmlb�–� ]eh[ZevgZy�i_j_f_ggZy�� k\yaZggZy� k�deZk�
khf�� ihwlhfm� hgh�fh`_l� bkihevah\Zlvky� ^h� kha^Zgby� h[t_dlh\��KlZlbq_�
kdbc�f_lh^�–�wlh�lZdhc�f_lh^�deZkkZ��dhlhjuc�\uihegy_l�^_ckl\by�lhevdh�
kh�klZlbq_kdbfb�iheyfb��KlZlbq_kdbc�f_lh^�lZd`_�fh`_l�[ulv�bkihevah�
\Zg�^h�kha^Zgby�wda_feyjh\�deZkkZ� 
1171:  class Student{ 
1172:    int id ����ihjy^dh\uc�ghf_j�klm^_glZ 
1173:    static int counter ����dZ`^uc�klm^_gl�agZ_l�kdhevdh 

������������������������\k_]h�klm^_glh\ 
1174:  public: 
1175:    Student(int I) { 
1176:      counter=counter+1; 
1177:      id=counter; 
1178:    } 
1179:    static int howMany ����klZlbq_kdbc�f_lh^ 
1180:      {return counter;}  

��������������bkihevam_lky�klZlbq_kdh_�ihe_ 
1181:    void getId(){ 
1182:      cout<<id<<endl; 
1183:      cout<<counter<<endl; 
1184:    } 
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1185:  }; 
1186:  int Student::counter  �����bkihevah\Zgb_�klZlbq_kdh]h�ihey 

��������������������������^h�kha^Zgby�wda_feyjh\�deZkkZ 
1187:  int main(){ 
1188:    cout<<Student::howMany(); 
1189:    Student st1, st2, st3; 
1190:    cout<<Student::howMany(); 
1191:    cout<<St2.howMany(); 
1192:    St2.GetId(); 
1193:    return 0; 
1194:  } 

�����Dhgkljmdlhj�dhibjh\Zgby 

>ey� h[t_dlZ� ex[h]h� deZkkZ� ih� mfheqZgbx� hij_^_e_gZ� hi_jZpby� ih�
we_f_glgh]h�dhibjh\Zgby��H^gZdh�lZdh_�dhibjh\Zgb_�fh`_l�ijb\h^blv�d�
kljmdlmjghc� g_hij_^_ezgghklb� �gZjmr_gb_� bg^b\b^mZevghklb� h[t_dlZ���
Ihwlhfm�^ey�dhibjh\Zgby�g_h[oh^bfu�ki_pbZevgu_�f_lh^u��Hkh[uc�kem�
qZc�–�dhibjh\Zgb_�ijb� kha^Zgbb�h[t_dlZ��G_h[oh^bfhklv� \�dhibjh\Zgbb�
\hagbdZ_l�ijb�kha^Zgbb�bf_gh\Zggh]h�h[t_dlZ�ih�h[jZam�^jm]h]h�h[t_dlZ��
Z�lZd`_�ijb�kha^Zgbb�g_bf_gh\Zggh]h��\j_f_ggh]h��h[t_dlZ��gZijbf_j�ijb�
i_j_^Zq_�h[t_dlZ�\�dZq_kl\_�iZjZf_ljZ�nmgdpbb�ih�agZq_gbx� 

Bf_xlky� hkh[_gghklb� bkihevah\Zgby� dhgkljmdlhjh\� ijb� gZke_^h\Z�
gbb� deZkkh\�b�ijb� Z]j_]Zpbb�h[t_dlh\��<�ihke_^g_f� kemqZ_�jZaebqZxlky�
ke_^mxsb_�kblmZpbb� 

��� ihey� Z]j_]bjmxs_]h� h[t_dlZ� bf_xl� dhgkljmdlhju� dhibjh\Zgby��
kZf�h[t_dl�–�g_�bf__l� 

���ihey�b�Z]j_]bjmxsbc�h[t_dl�bf_xl�dhgkljmdlhju�dhibjh\Zgby� 
Dhgkljmdlhj�dhibjh\Zgby�ih�mfheqZgbx�\uau\Z_l�dhgkljmdlhj�dhib�

jh\Zgby�jh^bl_evkdh]h�deZkkZ��?keb�^ey�^hq_jg_]h�deZkkZ�y\gh�aZ^Zg�dhg�
kljmdlhj�dhibjh\Zgby��lh�_]h�j_ZebaZpby�^he`gZ�y\guf�h[jZahf�\uau\Zlv�
dhgkljmdlhj� dhibjh\Zgby� jh^bl_evkdh]h� deZkkZ�� <� ijhlb\ghf� kemqZ_� g_�
[m^_l�\uiheg_gh�dhibjh\Zgb_�ihe_c��h[ty\e_gguo�\�jh^bl_evkdhf�deZkk_� 

Dhgkljmdlhj�dhibjh\Zgby�ih�mfheqZgbx�Z]j_]bjmxs_]h�h[t_dlZ�\u�
au\Z_l�dhgkljmdlhju�Z]j_]bjm_fuo�h[t_dlh\��?keb�\�Z]j_]bjmxs_f�deZkk_�
y\gh�aZ^Zg�dhgkljmdlhj�dhibjh\Zgby��lh�hg�^he`_g�kh^_j`Zlv�bgbpbZebaZ�
lhju�^ey�dhibjh\Zgby�ihe_c��<�ijhlb\ghf�kemqZ_�g_�[m^_l�\uiheg_gh�dh�
ibjh\Zgb_�Z]j_]bjh\Zgguo�h[t_dlh\� 
1195:  class Base{ 
1196:  public: 
1197:    char name; 
1198:    int id; 
1199:    Base(){name=’U’, id  ��`���dhgkljmdlhj�[_a�iZjZf_ljh\ 
1200:    Base(const Base& sb ��^���dhgkljmdlhj�dhibjh\Zgby 
1201:      name=sb.name; id=sb.id; 
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1202:    } 
1203:  }; 
1204:  class Array:public Base{ 
1205:  public: 
1206:    int size; 
1207:    float *ptr; 
1208:    Array(int sz){ 
1209:       size=sz; 
1210:       str=new float[size]; 
1211:    } 
1212:    Array(const Array& sa �����dhgkljmdlhj�dhibjh\Zgby 
1213:  }; 
1214:  Array::Array(const Array& sa):Base(sa){ 

����_keb�y\gh�g_�\uau\Zlv�dhgkljmdlhj�dhibjh\Zgby�ij_^dZ� 
����lh�dhibjh\Zgb_�[m^_l�g_ijZ\bevguf 

1215:    size=sa.size; 
1216:    ptr=new float[size]; 
1217:    for(int i; i<size; i++){ 
1218:      ptr[i]=sa.ptr[i]; 
1219:  } 
1220:  class TwoArrays{ 
1221:  public: 
1222:    Array fArr; 
1223:    Array sArr; 
1224:    TwoArrays():fArr(3), sArr(4){;}  

    ��g_l�y\gh�aZ^Zggh]h�dhgkljmdlhjZ�dhibjh\Zgby� 
������\�Z]j_]bjmxs_f�deZkk_ 

1225:  }; 
1226:  class NewTwoArrays{ 
1227:  public: 
1228:    Array fArr; 
1229:    Array sArr; 
1230:    NewTwoArrays():fArr(3), sArr(4){;} 
1231:    NewTwoArrays(const NewTwoArrays & nta):  

    fArr(nta.fArr), sArr(nta.sArr){;} 
      ��dhgkljmdlhj�dhibjh\Zgby�Z]j_]bjmxs_]h�deZkkZ 

1232:  }; 
1233:  void func(Array param �^��nmgdpby- mlbeblZ��iZjZf_lj�� 

�������������������������i_j_^Z\Z_fuc�ih�agZq_gbx�- �h[t_dl 
1234:    for(int i=0; i<param.size;i++) 
1235:      param.ptr[i]=0; 
1236:  } 
1237:  main(){ 
1238:    Base b1; 
1239:    Base b2(B1); 
1240:    Array x1(3); 
1241:    Array x2(x1); 
1242:    TwoArrays t1; 
1243:    TwoArrays t2=T1; 
1244:    NewTwoArrays n1; 
1245:    NewTwoArrays n2=n1; 
1246:    func(x2); 
1247:    return 0; 
1248:  } 
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�����I_j_]jmadZ�hi_jZlhjh\ 

>ey�\uiheg_gby�^_ckl\bc�gZ^�i_j_f_ggufb�\kljh_gguo�lbih\�\�K���
ij_^mkfhlj_g�gZ[hj�hi_jZlhjh\� ���� -, /, *, ++, --�b�^j����Hi_jZlhju�fh]ml�
[ulv�[bgZjgufb��^\mf_klgufb��b�mgZjgufb��h^ghf_klgufb��\�aZ\bkbfh�
klb�hl�dhebq_kl\Z�Zj]mf_glh\��H^ghfm�b�lhfm�`_�kbf\hem�hi_jZpbb�^Z`_�
^ey�\kljh_gguo�lbih\�khhl\_lkl\mxl�jZaebqgu_�hi_jZpbb��GZijbf_j��hi_�
jZlhj�mfgh`_gby� �
��^ey�p_euo�b�^ey�^_ckl\bl_evguo�qbk_e�j_Zebam_lky�
jZaebqgufb� ihke_^h\Zl_evghklyfb� fZrbgguo� dhfZg^�� LZdb_� hi_jZlhju�
gZau\Zxlky�i_j_]jm`Z_fufb�beb� kh\f_klgh�bkihevam_fufb��K���ij_^m�
kfZljb\Z_l�i_j_]jmadm�hi_jZlhjh\�^ey�gh\uo�dhgkljmbjm_fuo�lbih\�^Zg�
guo�kh�ke_^mxsbfb�h]jZgbq_gbyfb� 

1) g_\hafh`gh�baf_gblv�klZjrbgkl\h�hi_jZlhjh\� 
2) aZij_s_gh�baf_gylv�gZagZq_gb_�hi_jZlhjh\�^ey�\kljh_gguo�lbih\��

lZd�dZd�wlh�fh`_l�ijb\_klb�d�baf_g_gbx�yaudZ� 
3) aZij_s_gh� dhgkljmbjh\Zlv� gh\u_� hi_jZlhju��GZijbf_j�� h[ty\blv�

hi_jZlhj��

��g_evay� 
Ijb�kha^Zgbb�gh\h]h�lbiZ�Z\lhfZlbq_kdb�]_g_jbjm_lky�dh^�^ey�hi_jZ�

lhjZ�ijbk\Zb\Zgby�� ��b�hi_jZlhjZ�\uqbke_gby�Z^j_kZ��	���H[Z�wlb�hi_jZ�
lhjZ�fh]ml�[ulv�i_j_]jm`_gu�y\gh�� 

Nmgdpby-hi_jZlhj�fh`_l� [ulv� beb� mlbeblhc� �\� lhf� qbke_� ^jm`_kl�
\_gghc�dZdbf-eb[h�deZkkZf���beb�f_lh^hf�dZdh]h-eb[h�deZkkZ��Ijb�i_j_�
]jmad_�hi_jZlhjh\��������>@����-!���� ��nmgdpby-hi_jZlhj�^he`gZ�[ulv�f_lh�
^hf� deZkkZ�� ^ey� ^jm]bo� hi_jZlhjh\� wlh� g_h[yaZl_evgh�� ?keb� nmgdpby-
hi_jZlhj�y\ey_lky�f_lh^hf�deZkkZ��lh�kZfuc�e_\uc�hi_jZg^�^he`_g�[ulv�
h[t_dlhf� �beb� kkuedhc�� ^Zggh]h� deZkkZ�� ?keb�`_� kZfuc� e_\uc� hi_jZg^�
^he`_g�[ulv�i_j_f_gghc�\kljh_ggh]h�lbiZ��Z�ijZ\uc�–�h[t_dlhf�deZkkZ��
lh�nmgdpby-hi_jZlhj�fh`_l�[ulv�lhevdh�mlbeblhc��>ey�i_j_]jmadb��hi_jZ�
lhjh\�bkihevam_lky�aZj_a_j\bjh\Zggh_�keh\h�operator . 

Gb`_�ijb\_^_g�ijbf_j�i_j_]jmadb�hi_jZlhjh\�^ey� lbih\��g_� y\eyx�
sboky�deZkkhf� 
1249:  struct Complex{float re,im;}; 
1250:  Complex operator+(Complex c1,Complex c2) { 
1251:    Complex c; 
1252:    c.re=c1.re+c2.re; 
1253:    c.im=c1.im+c2.im; 
1254:    return c; 
1255:  }; 
1256:  Complex operator*(Complex c1,Complex c2){ 
1257:    Complex c; 
1258:    c.re=c1.re*c2.re-c1.im*c2.im; 
1259:    c.im=c1.im*c2.re+c2.im*c1.re; 
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1260:    return c; 
1261:  }; 
1262:  main(){ 
1263:    Complex x1={1,2}; 
1264:    Complex x2={3,4}; 
1265:    Complex x3; 
1266:    x3=x1+x2; 
1267:    x1=x1+x �����\�keh`_gbb�i_j_^Z_lky�iZjZf_lj�ih�agZq_gbx�� 

  ����Z�g_�ih�kkued_ 
1268:    x3=x1*x2; 
1269:    return 0; 
1270:  } 

I_j_]jmadZ� hi_jZlhjh\� ^ey� deZkkZ� bf__l� g_dhlhju_� hkh[_gghklb��
Hi_jZlhj�ijbk\Zb\Zgby�g_�gZke_^m_lky�ZgZeh]bqgh�lhfm��dZd�g_�g_ke_^m�
xlky�dhgkljmdlhju�b�^_kljmdlhju� 
1271:  class Comp{ 
1272:  protected: 
1273:    float re,im; 
1274:  public: 
1275:    Comp(){re=0.0;im=0.0;} 
1276:    Comp(float x,float y) 
1277:      {re=x;im=y;} 
1278:  friend Comp operator+(const Comp& c1, const Comp& c2); 
1279:    int operator==(const Comp& c)const 
1280:      {return ((re==c.re)&&(im==c.im));} 
1281:    Comp operator!()const { ��dhfie_dkgh�khijy`_ggh_�qbkeh 
1282:      Comp c; 
1283:      c.re=re; 
1284:      c.im=-im; 
1285:      return c; 
1286:    } 
1287:  ��IORDW	�RSHUDWRU>@�LQW�L��^���hi_jZlhj�kdh[db 
1288:      if(i==1)return re; 
1289:      else return im; 
1290:    } 
1291:  };// deZkk Comp 
1292:  Comp operator+(const Comp& c1, const Comp& c2){ 
1293:    Comp c; 
1294:    c.re=c1.re+c2.re; 
1295:    c.im=c1.im+c2.im; 
1296:    return c; 
1297:  } 
1298:  ��gZke_^h\Zgb_ 
1299:  class NComp:public Comp{ 
1300:    char name; 
1301:  public: 
1302:    NComp(){name=’U’;} 
1303:    NComp(float x,float y,char n):Comp(x,y){name=n;} 
1304:  }; 
1305:  ��]heh\gZy�ijh]jZffZ 
1306:  main(){ 
1307:    Comp y1(1,2); 
1308:    Comp y2(3,4); 
1309:    Comp y3; 
1310:    y1=y1+y1; 
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1311:    if(y1==y2) 
1312:      y3=y1+y2; 
1313:    y1=!y1; 
1314:    y1[1]=0.0; 
1315:    y1[2]=y1[1]; 
1316:    NComp z1(1,2,’D’); 
1317:    NComp z2(1,2,’A’); 
1318:    if(z1==z �����nmgdpby- hi_jZlhj�  �gZke_^m_lky 
1319:  //  z1=z1+z �����hrb[dZ�lbibaZpbb 
1320:    else 
1321:      z1[1]=2*z �>�@����nmgdpby- hi_jZlhj�>@�gZke_^m_lky 
1322:    return 0; 
1323:  } 

 

�����Ihlhdh\uc�\\h^�\u\h^�\�K�� 

<�yaud_�K���hlkmlkl\mxl�dZdb_-eb[h�kj_^kl\Z�\\h^Z�\u\h^Z��Wlb�\ha�
fh`ghklb�j_Zebamxlky�jZaebqgufb�klZg^Zjlgufb�[b[ebhl_dZfb���H^gZ�ba�
[b[ebhl_d�� gZau\Z_fZy� iostream�� bkihevam_l� \hafh`ghklb� h[t_dlgh-
hjb_glbjh\Zggh]h� ijh]jZffbjh\Zgby�� � <� g_c� bkihevamxlky� ke_^mxsb_�
ihgylby�� ihlhd –� ihke_^h\Zl_evghklv� [Zclh\�� \oh^ghc� ihlhd –� kj_^kl\h�
i_j_f_s_gby�[Zclh\� hl� \g_rg_]h� mkljhckl\Z� \� hi_jZlb\gmx�iZfylv�� \u�
oh^ghc� ihlhd –� kj_^kl\h� i_j_f_s_gby� [Zclh\� ba� hi_jZlb\ghc� iZfylb� d�
mkljhckl\m� 

 
<�[b[ebhl_d_�ihlhdh\h]h�\\h^Z�\u\h^Z�h[_ki_qb\Zxlky�\hafh`ghklb�

gbadh]h�mjh\gy� �g_nhjfZlguc�\\h^�\u\h^��mijZ\e_gb_�i_j_^Zq_c�hl^_ev�
guo�[Zclh\��b�\ukhdh]h�mjh\gy� �kh\hdmighklv�[Zclh\�bf__l�k\hckl\Z��hi�
j_^_ey_fu_�lbiZfb�–�nhjfZlguc�\\h^�\u\h^�� 

 
Kj_^kl\Z� \\h^Z�\u\h^Z� jZkij_^_e_gu� ih� ke_^mxsbf� [b[ebhl_qguf�

nZceZf� 
1) iostream.h –� hkgh\gZy� [b[ebhl_dZ� kh� klZg^Zjlgufb�ihlhdZfb� \\h�

^Z�\u\h^Z� 
2) iomanip.h –� [b[ebhl_dZ� k� fZgbimeylhjZfb� ^ey� nhjfZlgh]h� \\h�

^Z�\u\h^Z� 
3) fstream.h –�[b[ebhl_dZ�nZceh\hc�kbkl_fu�\\h^Z�\u\h^Z� 
4) strstream.h –� [b[ebhl_dZ� \gmlj_gg_]h� nhjfZlgh]h� \\h^Z�\u\h^Z��

^ey� \uiheg_gby� hi_jZpbc� gZ^� kljhdZfb� kbf\heh\� lZdbf� h[jZahf�� dZd-
[m^lh�hgb�ij_^klZ\e_gu�\�\b^_�nZceh\� 
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$

LRV

LVUHDP RVWUHDP

LRVWUHDP

LIVWUHDP RIVWUHDP

:[kljZdlguc�ihlhd

Ihlhd�\u\h^Z

Ihlhd�\\h^Z

<oh^ghc�\uoh^ghc�ihlhd

Ihlhd�\\h^Z�ba�nZceZ Ihlhd�\u\h Ẑ�\�nZce

 
Jbk�����>bZ]jZffZ�gZke_^h\Zgby�hkgh\guo�deZkkh\�^ey�hj]ZgbaZpbb�\\h^Z�\u\h^Z 

<�[b[ebhl_d_�iostream.h�h[ty\e_gu�ke_^mxsb_�h[t_dlu��dhlhju_�bk�
ihevamxlky�\�ijh]jZffZo�\�dZq_kl\_�]eh[Zevguo�i_j_f_gguo� 

cin  –�ihlhd��k\yaZgguc�kh�klZg^Zjlguf�\oh^guf�mkljhckl\hf��h[uq�
gh�deZ\bZlmjZ�� 

cout  –� ihlhd�� k\yaZgguc� kh� klZg^Zjlguf� \uoh^guf� mkljhckl\hf�
�h[uqgh�wdjZg�� 

cerr  –�ihlhd��k\yaZgguc�kh�klZg^Zjlguf�mkljhckl\hf�\u\h^Z�khh[�
s_gbc�h[�hrb[d_��g_[mn_jbah\Zgguc�[ukljuc�\u\h^�� 

clog  –�ihlhd��k\yaZgguc�kh�klZg^Zjlguf�mkljhckl\hf�\u\h^Z�khh[�
s_gbc� h[� hrb[d_� �[mn_jbah\Zgguc� ihlhd�� dhlhjuc� \u\h^blky� ihke_� aZ�
iheg_gby�[mn_jZ�� 

=eh[Zevgu_�h[t_dlu�ijbgZ^e_`Zl�ki_pbZevguf�deZkkZf��y\eyxsbf�
ky�ihlhfdZfb�hkgh\guo�deZkkh\�ihlhdh\��cin �ijbgZ^e_`bl�deZkkm��ijhba�
\h^ghfm�hl� istream ; cout, cerr, clog ijbgZ^e_`Zl�deZkkm��ijh�
ba\h^ghfm�hl�ostream . 



 58 

Ihlhdh\uc�\u\h^ 

DeZkk� ostream� h[_ki_qb\Z_l� nhjfZlguc� b� g_nhjfZlguc� \u\h^� ijb�
ihfhsb�i_j_]jm`_ggh]h�hi_jZlhjZ�\dexq_gby�\�ihlhd�������\u\h^�kbf\h�
eh\� ijb� ihfhsb� f_lh^Z� put �� g_nhjfZlguc� \u\h^� ijb� ihfhsb� f_lh^Z�
write ��bkihevah\Zgb_�fZgbimeylhjh\�^ey�\u\h^Z�p_euo�qbk_e�\�^_kylbq�
guc��\hkvfbjbqguc�b�r_klgZ^pZlbjbqguc�nhjfZlu�aZibkb��\ujZ\gb\Zgb_�
ih�rbjbg_��mdZaZgb_�nhjfZlZ�ij_^klZ\e_gby�qbk_e� 

Hi_jZlhj�\klZ\db�\�ihlhd����y\ey_lky�kh\f_klgh�bkihevam_fuf�hi_�
jZlhjhf� �^ey� klZg^Zjlguo� lbih\� ^Zgguo� hi_jZlhj� ����� –� wlh� hi_jZlhj�
k^\b]Z���<�[b[ebhl_d_�bf__lky�jy^�hij_^_e_gbc�hi_jZlhjh\�\klZ\db�\�ih�
lhd�^Zgguo�jZaebqguo�klZg^Zjlguo�lbih\��Ijb\_^_f�^ey�ijbf_jZ�g_dhlh�
ju_�aZ]heh\db� 
1324:  ostream& ostream::operator<<(const int&){...} 
1325:  ostream& ostream::operator<<(int){...} 

<ujZ`_gbx�cout<<121 �khhl\_lkl\m_l�i_j_]jm`_gguc�hi_jZlhj��f_�
lh^�deZkkZ��k�iZjZf_ljhf�lbiZ�int ��<�khhl\_lkl\bb�k�h[ty\e_gb_f�wlh�\u�
jZ`_gb_� \ha\jZsZ_l� kkuedm� gZ� i_j\uc� iZjZf_lj� –� h[t_dl� ihlhdZ� cout . 
<ha\jZl�kkuedb�gZ�ihlhd�\�hi_jZlhj_�\klZ\db�\�ihlhd�iha\hey_l�bkihevah�
\Zlv�dhgdZl_gZpbx�hi_jZlhjh\� 
1326:  cout ����������������jZ\ghkbevgh�ihke_^h\Zl_evghfm� 

�����������������\uiheg_gbx�cout<<121; cout<<0; cout<<13; 

Bf__lky� hkh[Zy� j_ZebaZpby� hi_jZlhjZ� \klZ\db� \� ihlhd� ^ey� lbiZ�
char* ��dhlhjZy�\u\h^bl�g_�Z^j_k�kbf\heZ��Z�kljhdm�kbf\heh\�^h�i_j\h]h�
kbf\heZ�k�gme_\uf�dh^hf� 
1327:  char *string="test �����kljhdZ�hdZgqb\ZxsZyky�gmezf 
1328:  FRXW��VWLQJ����\u\h^ylky�kbf\heu��test",  

���������������gZqbgZy�k�mdZaZl_ey�string 

NhjfZl�ij_^klZ\e_gby�^Zgguo�ijb�\u\h^_�baf_gy_lky�eb[h�f_lh^Zfb�
ihlhdZ��eb[h�ki_pbZevgufb�ijh]jZffZfb-mlbeblZfb��dhlhju_�gZau\Zxlky�
fZgbimeylhjZfb�� 
1329:  double f=sqrt(2.0); 
1330:  cout<<f<<endl;     ��j_amevlZl��������� 
1331:  cout.precision(3);     ��f_lh^�^ey�ihlhdZ 
1332:  cout<<f<<endl;     ��j_amevlZl������ 
1333:  cout<<setprecision(2)<<f<<endl;  ��j_amevlZl����� 

<�jZkkfhlj_gghf�ijbf_j_�bkihevam_lky�fZgbimeylhj�endl ��Ijhlhlbi�
fZgbimeylhjZ�aZ^Z_lky�\�[b[ebhl_d_�ijb[ebabl_evgh�ke_^mxsbf�h[jZahf� 
1334:  ostream& endl(ostream&); 

<�ihlhd�\klZ\ey_lky�Z^j_k�nmgdpbb-fZgbimeylhjZ��ihke_�q_]h�\uihe�
gy_lky�\uah\�nmgdpbb��FZgbimeylhj�endl �\klZ\ey_l�\�ihlhd�kbf\he�i_j_�
\h^Z�kljhdb�b�hk\h[h`^Z_l�[mn_j��<�[b[ebhl_d_�bf_xlky�lZd`_�b�^jm]b_�
fZgbimeylhju��ends , flush , dec , hex , oct , ws. 
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Ihlhdh\uc�\\h^ 

<� [b[ebhl_d_� bf__lky� gZ[hj� i_j_]jm`_gguo� hi_jZlhjh\� ba\e_q_gby�
ba�\oh^gh]h�ihlhdZ� �!!��^ey�jZaebqguo�klZg^Zjlguo�lbih\�^Zgguo��Ijb�
\_^_f�g_dhlhju_�ba�gbo� 
1335:  istream& istream::operator>>(int&); 
1336:  istream& istream::operator>>(char&); 

;eZ]h^Zjy� \ha\jZlm� kkuedb� gZ� lhl� `_� ihlhd� klZgh\blky� \hafh`ghc�
dhgdZl_gZpby�hi_jZlhjh\�ba\e_q_gby�ba�ihlhdZ� 
1337:  cin>>x>>y ����jZ\ghkbevgh�ihke_^h\Zl_evghfm�\uiheg_gbx 

�������������hi_jZlhjh\�cin>>x; cin>>y; 

<�[b[ebhl_d_�ij_^mkfhlj_g�hi_jZlhj�ijb\_^_gby�lbiZ�\ha\jZsZ_fh]h�
ba�hi_jZlhjZ�ba\e_q_gby�\ha\jZsZ_fh]h�agZq_gby�d�lbim�void* ��;eZ]h^Z�
jy�ij_h[jZah\Zgbx� \ha\jZsZ_fh]h� lbiZ� \�mdZaZl_ev� kj_^kl\Zfb�[Zah\h]h�
deZkkZ�hi_jZlhj�ba\e_q_gby�fh`_l�bkihevah\Zlvky�\�eh]bq_kdhf�\ujZ`_�
gbb� 
1338:  while(cin>>x �����pbde�\\h^Z�^Zgguo 
1339:    {if(x>y)...}  

DeZkk�istream �ij_^mkfZljb\Z_l�f_lh^u�^ey�ql_gby��gZijbf_j�f_lh^�
get() \ha\jZsZ_l� dh^� kbf\heZ��f_lh^� eof()  –� \ha\jZsZ_l� ��� _keb� g_�
[ue�h[gZjm`_g�kbf\he�dhg_p�nZceZ��b���\�ijhlb\ghf�kemqZ_� 
1340:  while((c=cin.get())!=EOF �^���`���a^_kv�EOF - �kbf\he 

             ��������������������dhgpZ�nZceZ 

Ijb�\\h^_� l_dklh\uo� kljhd� ke_^m_l�mqblu\Zlv��qlh� aZibkv�bgnhjfZ�
pbb� \� iZfylv� g_� dhgljhebjm_lky��Ihwlhfm� jZaf_j� [mn_jZ� ^ey� l_dklh\hc�
kljhdb�^he`_g�[ulv�\u[jZg�k�aZiZkhf��KljhdZ�\\h^blky�^h�i_j\h]h�ijh[_�
eZ��Ihke_�hdghgqZgby�ql_gby�ihlhdhf�d�kljhd_�^h[Z\ey_lky�kbf\he�k�gme_�
\uf�dh^hf� 
1341:  char buffer[1024]; 
1342:  cin>>buffer; // ql_gb_ 
1343:  cout<<buffer; // \u\h^ 

I_j_]jmadZ�hi_jZlhjh\�ihlhdh\h]h�\\h^Z�b�\u\h^Z 

>ey�hj]ZgbaZpbb�\\h^Z�b�\u\h^Z�dhgkljmbjm_fuo�lbih\�^Zgguo� �gZ�
ijbf_j� h[t_dlh\� dZdh]h-eb[h� deZkkZ�� ke_^m_l� i_j_]jmablv� khhl\_lkl\mx�
sb_�hi_jZlhju�ba\e_q_gby�ba�ihlhdZ�b�\klZ\db�\�ihlhd� 
1344:  class Complex{ 
1345:  friend ostream &operator<<(ostream&, const Complex&); 
1346:  friend istream &operator>>(istream&, Comlex&); 
1347:  private: 
1348:    float re; 
1349:    float im; 
1350:  }; 
1351:  ostream &operator<<(ostream &output, const Complex &comp){ 
1352:    output<<"re="<<comp.re<<" im="<<comp.im; 
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1353:    return output; 
1354:  } 
1355:  istream &operator>>(istream &input, Complex &comp){ 
1356:    input<<comp.re; 
1357:    input>>comp.re; 
1358:    return input; 
1359:  } 
1360:  void main(){ 
1361:    Complex A, B; 
1362:    cin>>A>>B; 
1363:    cout<<A<<B; 
1364:    ... 
1365:  } 

I_j_]jm`Z_fu_�hi_jZlhju�����b�!!�ijb�kha^Zgbb�gh\uo�lbih\�h[t_d�
lh\�h[ty\eyxlky�dZd�mlbeblu��Hgb�g_�fh]ml�[ulv�h[ty\e_gu�dZd�f_lh^u�
deZkkZ��lZd�h[t_dl�gh\h]h�deZkkZ�ihy\ey_lky�lhevdh�\�ijZ\hc�qZklb�kibkdZ�
iZjZf_ljh\� 

JZ[hlZ�k�nZceZfb�ihke_^h\Zl_evgh]h�^hklmiZ 

>ey�kha^Zgby�nZceZ�ihke_^h\Zl_evgh]h�^hklmiZ�g_h[oh^bfh�h[ty\blv�
i_j_f_ggmx�deZkkZ�ofstream �beb�ijhba\h^gh]h�hl�g_]h�deZkkZ��K\yau\Z�
gb_� nbabq_kdh]h� nZceZ� k� nZceh\hc� i_j_f_gghc� fh`_l� [ulv� \uiheg_gh�
ijb� \uah\_� dhgkljmdlhjZ�� dZd� ihdZaZgh� \� ijbf_j_�� beb� f_lh^hf� deZkkZ�
ofstream ��>ey�\u\h^Z�\�nZce�bkihevamxlky�hi_jZlhju�\klZ\db�\�ihlhd��
gZke_^m_fu_� hl� deZkkZ� ostream �� b� i_j_]jm`_ggu_� nmgdpbb-hi_jZlhju�
^ey�kdhgkljmbjh\Zgguo�deZkkh\�� 
1366:  #include <iostream.h> 
1367:  #include <fstream.h> 
1368:  main(){ 
1369:    ofstream outputFile("x.dat", ios::out); 
1370:    if(!outputFile) 
1371:      cerr<<” hrb[dZ”<<endl; 
1372:    else{ 
1373:      int index; 
1374:      float fNum; 
1375:      while(cin>>index>>fNum) 
1376:        outputFile<<index<<’’<<fNum<<endl; 
1377:    } 
1378:    return 0; 
1379:  `��\uiheg_gb_�^_kljmdlhjZ��aZdjulb_�nZceZ 

I_j\uc�iZjZf_lj�dhgkljmdlhjZ�–�bfy�nbabq_kdh]h�nZceZ��\lhjhc�iZ�
jZf_lj�–�dhgklZglZ��hij_^_eyxsZy�j_`bf�hldjulby�nZceZ��Wlb�dhgklZglu�
h[ty\e_gu�\gmljb�[b[ebhl_qgh]h�deZkkZ�ios . 

G_dhlhju_�j_`bfu�kha^Zgby�nZceh\� 
ios::out  –�nZce�^ey�\u\h^Z� 
ios::in  –�nZce�^ey�\\h^Z� 
ios::app  –�^h[Z\eylv�^Zggu_�lhevdh�\�dhg_p�nZceZ� 
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ios::noreplace  –�_keb�nZce�kms_kl\m_l��lh�]_g_jbjh\Zlv�hrb[dm�
nZceh\hc�hi_jZpbb� 

ios::nocreate  –�_keb�nZce�g_�kms_kl\m_l��lh�g_�kha^Z\Zlv�gh\uc� 
ios::trunc  –�hqbklblv�nZce� 
>ey�ql_gby�^Zgguo�ba�nZceZ�ihke_^h\Zl_evgh]h�^hklmiZ�g_h[oh^bfh�

kha^Zlv� i_j_f_ggmx� deZkkZ� ifstream � beb� ijhba\h^gh]h� hl� g_]h�� <\h^�
^Zgguo� hkms_kl\ey_lky� i_j_]jm`_ggufb� hi_jZlhjZfb� ba\e_q_gby� ba� ih�
lhdZ��gZke_^m_fufb�hl�deZkkZ� istream ��b�i_j_]jm`_ggufb�nmgdpbyfb-
hi_jZlhjZfb�^ey�kdhgkljmbjh\Zgguo�deZkkh\� 
1380:  #include<iostream.h> 
1381:  #include<fstream.h> 
1382:  int main(){ 
1383:    int index; 
1384:    float fNum; 
1385:    ifstream inputFile("x.dat", ios::in); 
1386:    while(inputFile >> index >> fNum)){ 
1387:      cout<<index<<' '<<fNum<<endl; 
1388:    } 
1389:    ... 
1390:  } 

DHGLJHEVGU?�<HIJHKU�B�A:>:GBY 

<hijhku�b�aZ^Zgby�d�]eZ\_ 1 
1) H[tykgblv� gZagZq_gb_� ke_^mxsbo� h[ty\e_gbc�� \uy\blv� ijZ\bev�

gu_�b�hrb[hqgu_�h[ty\e_gby� 
1391:  int i; 
1392:  const int ic; 
1393:  const int *pic 
1394:  int *const cpi; 

2) Ihq_fm�ke_^mxsZy�bgbpbZebaZpby�hrb[hqgZ" 
1395:  char st[11] = “fundamental” 

3) <�ke_^mxs_f�njZ]f_gl_�ijh]jZffu�bf__lky�^\_�hrb[db�bg^_dkZ�
pbb��gZc^bl_�bo� 
1396:  main(){ 
1397:    const int arraySize = 10; 
1398:    int ia[arraySize]; 
1399:    for (int ix = 1; ix <= arraySize; ++ix) 
1400:      ia[ix] = ix; 
1401:  //... 
1402:  } 

4) >Zgh�h[ty\e_gb_�i_j_f_gguo� 
1403:  unsigned int ui1 = 3, ui2 = 7; 

DZdhc�[m^_l�j_amevlZl�\uqbke_gby�ke_^mxsbo�\ujZ`_gbc" 
1404:  ui1 & ui2 
1405:  ui1 && ui2 
1406:  ui1 | ui2 
1407:  ui1 || ui2 
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5) KhklZ\blv�nmgdpbx��\�dhlhjhc�hij_^_ey_lky��\oh^bl�eb�ih^kljhdZ�
kbf\heh\�\�^jm]mx�kljhdm�kbf\heh\� 

6) KhklZ\blv�nmgdpbx��\�dhlhjhc�hij_^_ey_lky��y\eyxlky�eb�^\Z�p_�
ehqbke_gguo�fZkkb\Z�h^bgZdh\ufb� 

7) >ZgZ�nmgdpby� ^\hbqgh]h�ihbkdZ� \� khjlbjh\Zgghf�p_ehqbke_gghf�
fZkkb\_�� lj_[m_lky� ij_h[jZah\Zlv� __� \�rZ[ehggmx�nmgdpbx� b� khklZ\blv�
ijh]jZffm�� \� dhlhjhc� \uihegy_lky� ihbkd� aZ^Zggh]h� we_f_glZ� \� fZkkb\_�
p_euo�b�\_s_kl\_gguo�qbk_e� 
1408:  const notFound = -1; 
1409:  int binSearch(int *ia, int sz, int val){ 
1410:    int low = 0; 
1411:    int high = sz-1; 
1412:    while (low <= high){ 
1413:      int mid = (low+high)/2; 
1414:      if (val == ia[mid]) return mid; 
1415:      if (val < ia[mid]) 
1416:        high = mid-1; 
1417:      else low = mid+1; 
1418:    } 
1419:    return notFound; 
1420:  } 

<hijhku�b�aZ^Zgby�d�]eZ\_�� 
1) I_j_qbkebl_�^hklhbgkl\Z�b�g_^hklZldb�^bgZfbq_kdh]h�jZkij_^_e_�

gby�h[t_dlh\�b�ehdZevgh]h�h[ty\e_gby�h[t_dlh\� 
2) JZajZ[hlZcl_� deZkk� k\yagh]h� kibkdZ� kbf\hevguo� kljhd��DZdb_� hl�

ghr_gby�\hagbdZxl�f_`^m�h[t_dlhf�kibkdZ�b�we_f_glZfb�kibkdZ��f_`^m�
hl^_evgufb�we_f_glZfb�kibkdZ" 

3) JZajZ[hlZcl_�dhgkljmdlhj�dhibjh\Zgby�^ey�deZkkZ�Mouth . 

<hijhku�b�aZ^Zgby�d�]eZ\_�� 
1) IhiulZcl_kv� knhjfmebjh\Zlv� ijZ\beh�� hij_^_eyxs__�� \� dZdbo�

kemqZyo�ke_^m_l�ijbf_gylv�gZke_^h\Zgb_�deZkkh\��Z�\�dZdbo�–�bkihevah\Z�
gb_�deZkkh\��h[_ki_qb\Zxs__�Z]j_]Zlbjh\Zgb_�ht_dlh\� 

2) Ijb\_^bl_� ijbf_ju� ^ey� dZ`^hc� nhjfu� gZke_^h\Zgby� ba� dZdhc-
eb[h�dhgdj_lghc�ij_^f_lghc�h[eZklb� 

3) H[tykgbl_�� ihq_fm� \� kljh]h� lbibabjh\Zgguo� yaudZo� aZij_s_gh�
ijbk\Zb\Zlv�wda_fieyjm�deZkkZ�ihlhfdZ�agZq_gb_�wda_fieyjZ�deZkkZ�ij_^�
dZ��<�dZdbo�kemqZyo�wlh�ijbk\Zb\Zgb_�hdZau\Z_lky�g_h[oh^bfuf" 

4) Ijb\_^bl_�ijbf_j�fgh`_kl\_ggh]h�gZke_^h\Zgby�ba�j_Zevghc�`ba�
gb��g_�k\yaZgghc�k�\uqbkebl_evghc�l_ogbdhc� 

5) Fh`gh�eb�agZq_gb_�NULL�kqblZlv�ihebfhjnguf�ht_dlhf" 
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6) H[tykgbl_�� ihq_fm� h[h[s_ggu_� deZkku� qZklh� bkihevamxlky� ^ey�
]hfh]_gguo�dhgl_cg_jh\� �dhgl_cg_jh\��kh^_j`Zsbo�we_f_glu�h^gh]h�lb�
iZ��b�g_�bkihevamxlky�^ey�]_l_jh]_gguo�dhgl_cg_jh\��dhgl_cg_ju��kh^_j�
`Zsb_�we_f_glu�jZaguo�lbih\�� 

7) Iha\hey_l�eb�bkihevah\Zgb_�h[h[s_gguo�deZkkh\�khdjZlblv�h[t_f�
fZrbggh]h�dh^Z��ihemqZ_fh]h�ihke_�ljZgkeypbb�ijh]jZffu��ihq_fm" 

<hijhku�d�]eZ\_�� 
1) <�dZdbo�kemqZyo�ke_^m_l�bkihevah\Zlv�klZlbq_kdb_�f_lh^u" 
2) Bf__lky�eb�i_j_]jmadZ�hi_jZlhjh\�\�l_o�yaudZo�ijh]jZffbjh\Zgby��

dhlhju_�g_�ih^^_j`b\Zxl�kj_^kl\Z�h[t_dlgh-hjb_glbjh\Zggh]h�ijh]jZf�
fbjh\Zgby� 

A:DEXQ?GB? 

Ijhp_kk�kha^Zgby�keh`guo�ijh]jZffguo�kbkl_f�\dexqZ_l�\�k_[y�jZa�
ebqgu_� wlZiu�� ZgZeba�� ijh_dlbjh\Zgb_�� ijh]jZffbjh\Zgb_�� khijh\h`^_�
gb_��GZ�dZ`^hf�ba�wlbo�wlZih\�jZajZ[hlqbdb�bkihevamxl�jZaebqgu_�f_lh�
^u�jZ[hlu��jZaebqgu_�fh^_eb�b�jZaebqgu_�nhjfZevgu_�yaudb��\�l_jfbgZo�
dhlhjuo� nbdkbjmxlky� j_r_gby�� AgZqbl_evgmx� keh`ghklv� ij_^klZ\eyxl�
i_j_oh^u�hl�h^gh]h�wlZiZ�d�^jm]hfm��lZd�dZd�bf_ggh�gZ�klud_�i_j_qbke_g�
guo�\b^h\�^_yl_evghklb�g_h[oh^bfh�\uihegblv�ij_h[jZah\Zgb_�ihemq_g�
guo�j_r_gbc��b�gZ�hkgh\_�ij_^u^ms_]h� wlZiZ� kbgl_abjh\Zlv�fh^_eb�ih�
ke_^mxs_]h�wlZiZ�� 

H[t_dlgh-hjb_glbjh\Zgguc� ih^oh^� iha\hey_l� bkihevah\Zlv� gZ� \k_o�
wlZiZo� ijh_dlbjh\Zgby� ijh]jZffghc� kbkl_fu� h[sbc� klbev� jZ[hlu�� _^b�
gmx�kbkl_fm�fh^_e_c��Wlh�\�agZqbl_evghc�kl_i_gb�h[e_]qZ_l�i_j_oh^u�hl�
ZgZebaZ� d� ijh_dlbjh\Zgbx�� hl� ijh_dlbjh\Zgby� d� � ijh]jZffbjh\Zgbx��<�
^Zgghf�mq_[ghf�ihkh[bb��ihk\ys_gghf�wlZim�ijh]jZffbjh\Zgby��fZl_jb�
Ze�baeh`_g�lZdbf�h[jZahf��qlh[u�djhf_�ki_pbZevguo�\hijhkh\�ijh]jZf�
fbjh\Zgby�fh`gh�[ueh�ihemqblv�ij_^klZ\e_gb_�h� lhf��dZd� k\yaZgu�ijh�
_dlgu_��fh^_eb�k�ijh]jZffgufb�fh^_eyfb� 

<f_kl_� k� l_f� \� ihkh[b_� \dexq_gu� \hijhku� \gmlj_gg_c� j_ZebaZpbb�
h[t_dlgh-hjb_glbjh\Zgguo�kj_^kl\�yaudZ�K����G_h[oh^bfhklv�\�wlhf�\u�
a\ZgZ� l_f��qlh�ijb�ijh]jZffbjh\Zgbb�g_h[oh^bfh�ij_^klZ\eylv� ]jZgbpu�
\hafh`ghkl_c�j_ZebaZpbb�ijh_dlZ�\�\b^_�ijh]jZffu��Djhf_�wlh]h��lhevdh�
ijb� agZgbb� l_ogbq_kdbo� ^_lZe_c� j_ZebaZpbb� \hafh`_g� [ukljuc� ihbkd�
hrb[hd� \� ijh]jZff_� \� ijhp_kk_� hleZ^db� b�� \� dhg_qghf� kq_l_�� kha^Zgb_�
^hklZlhqgh�gZ^_`guo�ijh]jZff� 
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;B;EBH=J:NBQ?KDBC�KIBKHD 

1. ;mq�=��H[t_dlgh-hjb_glbjh\Zggh_� ijh_dlbjh\Zgb_��I_j�� k� Zg]e�� – 
F���Dhgdhj^��������–�����k� 

2. ;Z^^�L��H[t_dlgh-hjb_glbjh\Zggh_�ijh]jZffbjh\Zgb_�\�^_ckl\bb��
I_j��k�Zg]e��–�KI[��Ibl_j��������–�����k� 

3. Weebk�F���Kljhmkljmi�<��KijZ\hqgh_� jmdh\h^kl\h� ih� yaudm� ijh�
]jZffbjh\Zgby� K��� k� dhff_glZjbyfb�� I_j�� k� Zg]e�� –�F���Fbj�� ������ – 
445 k� 

4. Lippman S.B. C++ Primer. - 2nd ed., Addison-Wesley publishing com-
pany, 1993. – 614 p. 
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