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n �����! #" $&%�' x = y;
n ()�+*�,.-/,.021�3&"  546,�78%. x ' %.9�%�':1��<;53=,.1�%.-/%2' y
' %#9�%�'  61��
n x >#?@ y ACB&DFEHGJIKLNMPOQ L=R8I

n ()�+�S021�3P"  JT�U#VXW�W Y�Z\[�].YN^�_ `ST y 1�� x
n a b x c y >#d L5?!e)fNOgL&d hi.IKgL!j8k	d LlR�MPm)a L=@
n a b x c y >#d L5mHM:a ?I L&d h�i.IKgL&?nIKLomM&a ?gI	L&d:a hpRM:m!a L=@)iO)egIq?M!I&rsKg>=I	k h6mgMPa ?I L=@sI M
n a b x c y >#d LNh�Id�eRI	h�i.IKHLP?nIKLNrsKgMPt LNhIgd�eR�Iqa hR8MPm)a L!@!i�O!eIn?gM)I#>&?gj�IK)a ?gu<mgMPa ?I	L=@sI	MvOgjXIK>CIPhId�eR8I
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 �� �w��� � � ���x� � ��� � � � � �

Li st  l i s t 1;

Li st  l i s t 2;

… / /  y5zn{!|q}H~��=�l�C�n���Hy�� ���C|P���x�6zn{=� �x� list1
l i s t 2 = l i s t 1;   / /  �n~&y2�n�&�#�C�<� ~P� �<�P�&�
… / /  y5zn{!|q}H~��=�l�C�P�<�x���C�S�x��|q� list1
/ /  |q�#���n~&y���� ��� ~n�s�#� y2���<�C� list1 � list2 �
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Li st *  l i st 1;

Li st *  l i st 2;

… / /  yvzq{!|q}H~��=�l�C�n���Hy�� �x�=|P�<���6z�{!� ��� list1
l i s t 2 = l i s t 1;   / /  �q~#y��n�#�&����� ~&� �<�P�&�
… / /  yvzq{!|q}H~��=�l�C�P�5�������S����|q� list1
/ /  |q�.����~Py���� ��� ~q�s�#� y2���5�=� list1 � list2 �
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 �� �w��� � � ���x� � ��� � � � � �

n ���S���F���2���6�H�2�J�S�/�/�  n¡n¢¤£�¡n�g��¥n��� ¡� ¦�§ �����g� �©¨ ªo�F� § � £���«�£��n� ¡�¥¬P���n�+«��©�#®
n ¯P &" �!°�±=�n" �!1�%2'  J1x���!�2�!²H1�'H" -S" ,�³�$P,.1�,v =1�'H´!µ=1�´P' %. 
,#-/��" $P J1�3P"  <±P' ��¶&³ %24

n ·��g¸ �� ��2��¥�g�¹¥�£S�g� ¡�£º¬P�2�n�6�2»�¡ ¦ ¥�£S£ § ª
�F� § ¬¼�g��¡n�F��� �2¡n��������s�F� § ¬¼£S½:�S�.�¨ ¬¼»5�����
¬&�2��»��©¡n�s�.� § � £S¥�g�¹¥n� § ¨ � �.�©�£º�g��£¾©¿�À�Á	Â8¾XÃ#Á �F�g���g£��2�l¬P���2�J¥n�S����/��8�n�F���2�8£

�������	� 
 �� ����� � � ����� � ��� � � � � Ä

n Åp£�¬¼¥�� ��H£S�8£�¡n�F£����g�8�2¢ÇÆ)�SÈ:���©���8�S¬P��É
n �X' %#,.1�%.$�;<" 1�3Ê,v9�" Ë/%F$º³ %��=°P1�3!0�µC,��P�C�&1nµ&3!,2�!°P%
n Ì8%2�!°P1�3�"  <�!�&1n C1���' %#$�,. 5±!,�' 1n�#9�,2'w' ,#Í

n Î)M5OgMPe)?g@)hnR/KgL!RÐÏ�a ?gu
n ÑX'H' ,#Í/ 6,��C$¹±=��" �!1x%�'  <" �=1�%2' µP3!,��!°&%.,�¶P³ %
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 �� �w��� � � ���x� � ��� � � � � �

n ÑX³ ³ �&µ=,#1�" �C°Ò,Ó�!%.;�,2'H' ,#Í
i nt  x[ 10] ; Ô ÔÐÕgÖ�Õg× × ÕgØ:Ù�Ú&Û�ÜSÝ Ö8Þ ßgà8ßg× á
char *  y[ 20] ; Ô Ô/ÕHÖ�Õg× × ÕgØ:Ù�Ú=âÜ�ã�Þ × áxä Þ Ùä å�æ8ÕH× á

n çqehIqehLNR�MP?hI	>#?IPb M&dÐ>#d�d >Cjèh!a égL
#def i ne LEN 30

doubl e z[ LEN] ;

n ¯P C% a[ i ] �!�&1x,#1�" ���+1���' %F,#$&ê;5'H" 1�%v,�'H' ,.Ív%2³ %246 
x[ i ]  = x[ j ]  + 1;

n ë:��³ %��C°P1�3+ C1���' %#$�;5" 1�3+,2'H' ,.Í
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n �S���+�¤¥�£2�F¨ �©���©�� ��¡�2�l�g��£º�g����¢
type name[ len] ;

¢�£�¢¤�2��¬¼� ����¨ ¨ ���F�S�£S¥�g�¹�n��¨ ¥ len �F� § � £S�
�2� type ÈP��¨ ��£S�
n ë:��³ %2�=°&1�3+9�" %2³ $�,�³ ³ �&µ=,.1�%F$

n name � �Ò� § �2� ¡��g£��J��¹���£º�H� �8�F�6£S¨ £S¢¤£�¡n�
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 �� �w��� � � ���x� � ��� � � � ���

n �p¡�©�����©¬Ó�.�S¡¹«�£¹�g�8£��©�£�¥��©�Ò� § ��� ¡n�g£S�+�g�
� �g� �H� �8�F�l£�¨ £2¢¤£�¡n�

i nt   a[ 20] ;

i nt *  b = a; / /  ��� Â	�:À
i nt *  c  = &a[ 0] ; / /

ÀF¾�
���������SÃ#Á

n �&�2��®¼�S�s¢�£S¢��2��¬¼¨ �S¬:���n�l���º�/£2£�»<��¬
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 �� ����� � � ����� � ��� � � � ���

n � �S¡��S¨ ¨ �2�#�©�g£¹�©�����©¬:��� ¡��2£¹��£�� § ���F� ¡� 
new

n �.%.1�´&'H�! J,¤±=�n" �!1x%�':1���1�3!%<98" '  C1n%2³ %�46%��=1
i nt *  a = new i nt [ 20] ;

n � �S¡�¥�£��S¨ ¨ ���.�©�g£¹¨ � ®P£º�S¡�¬ § ��� ¡n�£��6�g����£S� §
del et e a;
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 �� �w��� � � ���x� � ��� � � � � �

n �S,2� ±C,# C 6,��J,2'H' ,#Ío1��5,<9�´&�!µ!1�" �n�!0S�n'p' %#1�´P'H�+,��
,2'H' ,.Í
n �FR8Ie>#t t j�i2d LCIe)d�?)a ?gu6IKHLvmgMPa ?I	L#dÐI MlIKLlbwa d h�I#LPt LPf2L&?I

n ���n':,2' °n´P46%��!1x ��)¶P´!1s�C�&1s' %. &´&³ 1x ���0Sµ!,2�+$&%.µP³ ,2' %
,2�+,�'H' ,.Í ;<3=�& C%Ó³ %2�=°P1�3 "  6��4<" 1x1�%.$

i nt *  f ( i nt  a[ ] )  {

r et ur n a;

}

n ��t t M!rnhn>&d�d >Cj�hnM)b&@Pa b b L&d L&?Int LP?gu)IKhnI	MvOHLom>Chh�L=@lI	MIKLlbge!?R8Ia M:?
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 �� ����� � � ����� � ��� � � � � �

n �! :(g9�( °&%.1n,��J,2'H' ,.Ív,. 6,2�J,2' °q´&4l%��!1x0N3!�#;�µC,��
(Ê´! C%¤" 1#"%$:�#;�$#��(Ê7/�!�.; 3!�.; ³ �2�!°º" 1s"  �"

n Ñ& ('+´! C1l±!,. C J1�3!%Ó³ %2�=°P1�3Ê�#9�1�3=%5,2' °q´P4l%��!1
,�'H' ,.Ív,. s,��+%FË/1�' ,<,2' °q´&4s%2�!1

voi d f ( i nt  a[ ] ,  i nt  n)  {
f or  ( i nt  i  = 0;  i  < n;  i ++)  {

a[ i ]  = a[ i ]  + a[ n- i - 1] ;
}

}

i nt x[ 20] ;

…

f ( x,  20) ;

…
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 �� �w��� � � ���x� � ��� � � � �	�

n �p�S¡�¥�£2�F¨ �©��£¹¢¤����8� �.£S�	).�������S¬P�Ò»<� ��
¢¤�n¨ ��� § ¨ £�¥�� ¢¤£2¡2�/� �2¡��
n Ì/" 78%5*�,.-/,#0�1�3C%#Í+*�' %v$P%#µ#³ ,2' %.$-,�,.µ=µ=%. C C%#$�,. 
,�'H' ,.Í/ J�#9�,2'H' ,#Í/ s�&9�,2'H' ,.Í/ 6�#9/.

n ¯q�P³ " 78%v*�,.-/,#0S�n�!%¼³ ,�' °#%¤4s%246�n' Í\¶#³ �#µP7o"  
,�³ ³ �&µ=,.1�%F$Ò9x��'©1�3!%5;53!�n³ %¼4s,.1�'H" Ë

n 0wd M!r218f2>CQ M:d)M&d @!L&d�0
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#def i ne numRows 10
#def i ne numCol s 20
doubl e m[ numRows] [ numCol s] ;
f or  ( i nt  r  = 0;  r  < numRows;  r ++) {

doubl e*  r ow = m[ r ] ;   / /  �������	� 
�� �
�� ��
����
f or  ( i nt  c = 0;  c < numCol s;  c++)  {

i nt el em = r ow[ c] ;   / /  == m[r][c]
}

}
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 �� �w��� � � ���x� � ��� � � � �	�

n (!�+*�,.-/,#0 St r i ng "  6,Ó³ " ¶P' ,2' Ívµ&³ ,# � C0�;<" 1�3Ò³ �&1x J�#9
µ=�&��³=��±!%�' ,#1�" ���! 
n �)t egh�i.h)mgL=R/a >#t " � " hj.?I	>��è>#?@ + MPmL#d >CIa M:?

n (!�+�S02,< C1�'H" �!°�"  ��)´! C1�,��+,2'H' ,#Í �#9�µ#3!,�'  C0�%��!$n" �!°
" �+, ' \ 0' �Ð�P´#³ ³ �XµP3C,�' ,.µ!1x%�'
n �:a fNa t >#d " � " h�j.?gI	>���i�a fNm=t a R)a It j+a ?RÐt e@&a ?gu ' \ 0'

n #i ncl ude <st r i ng. h> I Mlu)L=Int M)I	hnM=bnt a O!d >#d jbge)?gR8Ia MP?hqIK>CI#r�M:d�ÏSM���L#dS?!e)t t 1�I	L#d�fNa ?>CI	L=@6>#d�d >=j�hnM!bR/Kg>&d >CR8I	L&d h�i.>�� Ï � >���h�IHdxa ?gu)h
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 �� ����� � � ����� � ��� � � � � Ä

n Ì/" 78%v,�³ ³�,�'H' ,.Í/ C0N�!��³ %2�!°P1�3J C1��n' %.$º" �+,< C1�'H" �!°
n çqehIPhL!>.d R/Knb MPd:?)e)t tR/Kg>#d >CR8I L&dÐI MsbHa ?@5t L&?u)IK
n !©a b b LPd L&?IPIKg>&?n>#dxd >CjÊt L&?u!IK�"

n ��,2�P�!�#1n =1x�n' %<,¼�P´P³ ³=µ&3=,2' ,.µ!1x%�'p" �6,< C1�'H" �!°
n Î)M)I#hÐe!a I	>#O)t LNb M:d©O=a ?>#d jè@)>CI	>
n çqehIPu:eg>#d @5a ?nb >CR�LNM!b#L#��I	L#dx?g>#t)a ?!m)eI

n char * ,��!$ char [ ] ¶!�#1�3+ #´=°P°#%# �1%$� =1�'H" �!°�$80
¶P´!1s�!�#1s�!%#µC%. C =,2'H" ³ Í

�������	� 
 �� �w��� � � ���x� � ��� � � � � �

n &:�'$ man st r i ng $N1���98" �=$Ò�n´=1l4s,2�!Ío =1�'H" �!°
��±!%2' ,#1�" ���! 
n (:LP?gL#d >#t t j�i�t LChhqbHd�a L&?@:t jXIK>#?%)H>���>=i.@:egLNI	M<t >=R)ÏSM!ba ?I	L&d�?>#t!t LP?gu)IKn>&?g@6>���MPa @)>#?gR8LNM)b.>#t t M!R8>�Ia MP?

n *	+ °%+� 
n i nt  st r l en( char *  s) ;

n i nt  st r cmp( char *  s1,  char *  s2) ;

n char *  st r dup( char *  sr c) ;

n char *  st r ncpy( char *  dest ,  char *  sr c,
i nt  max) ;

�������	� 
 �� ����� � � ����� � ��� � � � � 


n ��±P' �&°n' ,24s J,�³ ³ �#; ´P�&' %# C1�'H" µ=1�%.$Òµ=,F C1�" �!°Ò98' �n4
�n�!%<1xÍS±=%<1x��,��=�&1�3C%�'
n �)MPf2LNR8>ChI	hp>.d LNR8MP?,��L#d hÐa M:?gh

n -/. à0. 1 28ßgÞ 3#ßgßgÖ54�Ý Ú Ú ßg× ßgÖÞ)Ö,687Sßg× Ý åPÞ Øwã8ßgá
n �)MPf2LNR8>ChI	hsd L=hId�a R8I&M&d:d L#��L=>#t!a ?b M&dxf2>CIa M:?

n -/. à0.928ßgÞ 3#ßgßgÖ2ã�Ù�Ý Ö�Þ ßg× á.Þ Ù2á�Þ × 68åxÞ á�3#Ý Þ æ57SÙ�× ßSÙ×)Ú ß:3.ß×Ú Ý ß�; 4�á
n voi d* Ý á&Þ æ8ßSÝ 7©ã0; Ý å�Ý Þ�<	á�68ã�ß× Þ Ø�ã8ß:<FÙ�ÚCÕ�; ;�ã�Ù�Ý Ö8Þ ßg× á�1CÕ:=HÝ Ö2Þ Ù

Obj ect Ý Ö5>�Õ:?HÕ
n �)MPf2LNR8>ChI	hnQwegh�I�d L#a ?gI	L&d�m)d L=IPIKHL5O!a I	h

n -/. à0.928ßgÞ 3#ßgßgÖ2ÕgÖ�Ý Ö�Þ!ÕgÖ,4�Õ©ã8ÙÝ Ö�Þ ßg×
�������	� 
 �� �w��� � � ���x� � ��� � � � � �

n @o�=%Ó´! C%<9��n':µC,# C1�" �!°Ò1x�<;<'H" 1x%<�n�C%Ó±P" %.µ!%v�&9µ=�&$&%<1�3!,.1#*  s°P%��!%2'H" µ+,#µ&' �& C 546,2�=Í\±!�& C #" ¶P³ %µ&³ " %��!1n1xÍS±!%. 
n *	+ °%+ 0�, Li st �#9�1�3&" �=°P C0�;53!%2' %5;s%5$P��� * 1�;s,��!1
1x��' %# C1�'H" µ=1n;53!,#1s7/" �C$ �#9�1�3&" �C°P J;l%vµ!,2�+ =1x�n' %
n A�?%)H>���>�B:ehL Obj ect >=h 0�e)?)a ��L&d h>&t 0FI	jFmgL!i.R8>ChI>#d uPe)f2L&?I	hqI M Obj ect C�a fNm!t a RÐa It j DSrsKHL#?6m!eIqa ?q>#?@R8>ChIqO>CR/ÏSI Mvd L=>#tI	j.mHLCxL#�.m!t a RÐa It j D©rsKgL&?qI	>#Ï�LNMPeI

n -�EHåxßgã8Þ=Þ æ�ÕÞCã�× Ý 7�Ý Þ Ý ?Hß�Þ ØHã8ßgá&Õg× ßÖ,F Þ Obj ect s L

n A�?%GHB l ongiFMPd voi d* i/MPd©e)?)a M:?gh�iFM&d��
n A�?%GHIJIJB)I L&fNm)t >=I L!h
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st r uct Li nk {
voi d*  dat a;
Li nk*  next ;

} ;
Li nk* addFi r st ( Li nk*  l i st ,  voi d*  dat a)  {  

… }
…
Li nk*  myLi st  = NULL;
myLi st  = addFi r st ( myLi st ,  " a st r i ng" ) ;

char *  f i r st El em = (char*) myLi st - >dat a;
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 �� �w��� � � ���x� � ��� � � � � �

template <class T> st r uct Li nk {
T dat a;
Li nk<T>*  next ;

} ;
template <class T>

Li nk<T>*  addFi r st ( Li nk<T>*  l i s t ,  T dat a)  
{ …}

…
Li nk<const char*>*  myLi st = NULL;
myLi st = addFi r st ( myLi st ,  " a st r i ng" ) ;
const  char *  f i r st El em = myLi st - >dat a;
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 �� ����� � � ����� � ��� � � � � �

n pr i nt f �n�S��¢��S¡n¬ »��S¬:����� § �8��¥��n�F� ¡� 
�H�2��¢��©���g£S¥������ § �n�
n cout "  J������,2³ 1�%2'H�=,.1�" -/%<1�3=,.1s46,��!Í¼±&' %#9�%�'

n scanf � ��»<�S¬Ó�g�¹ �£��l� ¡ § �n�l�g���2¢ �F�g¥�� ¡
n ci n "  s�����Ó,�³ 1x%�'H�!,.1�" -Ð%
n �!�#1�%  ±C,# C Ê�n�C� |q�x�C�H�l,# s,�' °n´&46%2�!1� 

n ¨ �2�2®¼� § f open � f r ead � f wr i t e �
f c l ose �g�¹¥2�¹�g� ¨ £¹· )��

�������	� 
 �� �w��� � � ���x� � ��� � � � � �

n $ const $Nµ=,2�Ò¶C%¤±P´!1l¶=%#9��n' %v,<1�Í©±C%<1���4l,�78%
1�3!,.1n1�3P" �!°º' %.,.$&²H�n�P³ Í
n 	 � u�� 0 const  char * 0Sa hq>omgMPa ?I L&d)I	Ml>èR/Kg>#d >CR8I	L&d
C�MPd)R/K>#d >CR8I L&dÐ>.dxd >Cj D�IKg>=I#R8>#?sOLod L!>C@5O!egIq?M!If2M)@Pa bga L=@

n *&�P´P46 6,�' %v,¤�&" µ=%<;l,#Ío1��<$&%#µ&³ ,�' %v,¤¶P´P�=µP3J�#9�=,�46%F$º" �!1�%F°P%2':µ!�2�! C1�,2�!1� 6,��=$�,¤" �!1�%.°q' ,2³=1xÍ©±!%
n 	 � u�� B enum Fl agCol or { RED, WHI TE, BLUE} ;

n �F%#9� �� &�X,2' %<,��Ê,2³ 1�%2'H�=,.1�" -/%<1x�¤±!�n" �=1�%2'  �� * �
1�3!,.1n,�' %¤�=%.-/%2'p�P´P³ ³=,2�=$Ò1�3!,#1n,�´!1x�n46,.1�" µ=,�³ ³ Í$&%�' %.9x%2' %��!µ=%
n (:M!M!@6b M:d)R�>&t t 1�Oj 1�d L=b L&d LP?gR�Ll>#d u:e)fSLP?gI	h


