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��W!���tU,Xt�À��X�S,�!�T��¹��

ÃÄ�	��� Å fz�Æf2a op�«b �Tf,ÇF�	�low�hn e]���	��f,�	a i	Èda i	� �lÈ]�l� f,É

i nt  HashI nt eger ( i nt  key, i nt  t abl esi ze)  {

}

ÊqË,ÌlÍgË Î�Ï Ë,Ð�Ñ2Ò Ó
ÊqÌ�Ô Ò Ë,Ì�Í�Ë Î�Ï Ë,Ð�Ñ2Ò Ó
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Õ �!Xt��¹�W!�pÖ!S,¹�W�S,�!��U,�!�

×�Ø �lb ��ÇF� a i	Èd�ÆÈ]e]e]jk�	��f,��n Ù«i	ÇF� a egiqe]n � �li�j��l�«�li	j«f
e]i�� �	�hf2�l�	egn«�«e]f2f,a `]b �hÚ]�lc�f

×�Û f,a i	Èd�Æ�	��f2�q� ��`]b �hÜ��	e]f,�Tf,a Ý��Ta fz�h��� a op�
i	Ù«op`]�l��� �li	j�fÞ� et�	�lb �k� ��j�Ù«ÇF�hÇ,e]i	n b a ÇF� f
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��W!���tU,Xt�ßÖ!S,¹�U,Xt�T�

à���i	�l� ��b]���«�«� e]��ÇF�	á
Êqâ ãFÎ�Í�Ñ2ä ÏlÒ Ï ä Ô ÎgÐzÏ ãzÔ Î�Ï Ñ,Ð�Ñ2ä
Êqå2æÆã�Ì�ç�Ô Î�Ï Ñ,Ð�Ñ2ä�èléTÏ Ë è�ê Ñ�Ò Ô ë,Ñ

ì ��a m��T���«��� e]��ÇF�	á
i nt  HashSt r i ng( char  * key, i nt  t abl esi ze)  {
  i nt  t ot al =0;
  whi l e ( * key)  {
    t ot al  += * key;
  }
  r et ur n t ot al %t abl esi ze;
}
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ít¹�QT���,�!îðïñU,S,�óòñW�U,VT�¶¸·t·�¹�Q�W!º��

HashSt r i ng( “ bat ” , n)
ô HashSt r i ng( “ t ab” , n) ;
ô HashSt r i ng( “ r ad” , n) ;

õ ã�Ï Ë2êlö�÷�æhè�Ñ2ä�ã�ø�ù�ãlÒ Ò Ô è�Ô ê Ô Ï Ô Ñ2Ò ≈ ú ûFü × ú ûÞýÆú þFû2ÿ� Ò Ñ2ø ÷�ê�ö�÷gæTè�Ñ ä�ã�ø�ùgã�Ò Ò Ô è�Ô ê Ô Ï Ô Ñ2Ò ≈ ûFü × ú û!ý��,û2ÿ
� � e]`]��`�b cdi�e]�	È]e]e]jka n	�	��f,��� ��`]b �Tf,a Ý��heg�!i	Ù«ow`��l��e]n
Ú���c�fÞa fzÈ]� �l��� �l��� �	��iq� �	a f��
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��î ·t¹�Q�VT���ó¶¸·�·t¹�QTW!º��

� �l��jkf,� � a i	Èd��fÞ`���f,��	�
Æi	Ù«op`]�l� á
ú ûFü ü2û�
è Ë Ï ýTû × ú��hú × ûFü��Tû�� × ü2û�Þýhú ÿ�� �����
Ï Ëðè ýTû�� × ú��hú × ûFü��Tû × ü2û�Þýhú � þ�� þ
ä Ë Ì ýÆú � × ú��hú × ûFü���ÿ × ü2û�Þý�û� ���ú

��j�m���i	� ��È��lf2É
� a f,��j�m���i	� ��È]�lf,É



6

" #�$ % & ' ( ) *,+ - - - . / 021 3 1 4 526 7 6 / 7 8 9 : 7 9 8 ; < 6 = >2? @ A B 8 C 7 D EF< G ' H I,J K H L,M N ' O H ( )

� S,�t�!¹����t��W!�

� ��f2�qÙ«f,a i�È�egi	b cd�Æf,Ù«`]f,�l��e]n	� �	�hÇ,�	��� ��ÇF� �l� f��
Ê�ø Ô ä Ò Ï�Ï �gä Ñ2Ñ,Ó
Ê�ê Ë2Ò Ï�Ï ��ä Ñ2Ñ,Ó
Ê�æÆÔ Ì�Ì�ê Ñ�Ï ��ä Ñ2Ñ,Ó
Ê�ø Ô ä Ò Ï � æÆÔ ÌgÌ�ê Ñ � ê Ë2Ò Ï Ó
Ê�Ñ2Ï â ½
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��W!��������Xtº	S,U,Q�X� ��!��U,�TX Õ QTW��,�

× � ��f2�q� et��b b]f2b e]� fÞa iqc]e]Ù«�!� ��`]b �
× ��m�e]a jkÇFe]b b a f2a e]i	f
× � ��f2�q��fÞ�lm��li	b cd��fÞ��egf,f,a `]b �
× � ��f2�q��f"!�Ù«a ÇFÚ]b cd��fz�«e]f2f,a `]b �

s ��È]��a i$#�i	e]� �h� ������opÙ«ÇF��e]n	� �	a fÞop��cdj������li�jwegi
� �	�Tf,�l��e]n	��egf,f,a `]b �TÚ��lc]f��kv
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��W!¹������ñW�����% �!W��,U,S&

× ì edow��� � ���!�	e]ÜñÈ]e]e]jkc�egÙ����	��f,��n Ù«i	ÇF� a egiqa f�#
ÇFe]b b a f,a e]i	fÞÜqa b b]�«� e]`]��`�b c�egÇFÇFÙ«�

× _ �	Ù«f�#�Ü��h��b f,eti	�l��jw�hÇFe]b b a f,a e]iq� ��f,e]b Ù«� a e]i
f,� � ��� �lÈ]c'�
Ê�Ò Ñ (]Ë2ä Ë2Ï Ñ!â �gË2Ô Î�Ô ÎgÐ
Ê�ä Ñ2Ò Ô ëFË è�ê Ñ)�gË2Ò �hÏ Ë è�ê Ñ
Ê�ã�(gÑ ÎÆË,Ì�Ì�ä Ñ2Ò Ò Ô Î]Ð
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��W!�����kW��t�,� � ·t��¹�W!S,U,QTX��

×+* ��a iqrt�«�l� ��� a egi	f,á
voi d I nser t ( HashTabl e, HashType) ;

Posi t i on Fi nd( HashTabl e, HashType) ;

voi d Del et e( HashTabl e, Posi t i on) ;× ì e]� op��bg�T� �l��� a egi$, � �lb ��� a e]iqr��«�l� ��� a e]i	f
× ì eda � �l� ��� a egi$# Fi ndMi n( )

,
Max( )

#��l� Ç�-
¼ . ��é�Ó ¾
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� ·t�!¹�W�S,QT¹�¶ÄXtW!�&��	U,�

/"021 35460�7�8 9;:=< 1 > ?�@24
¥F� ¤ �,� ¡ ��� � A ¡
� ¥F� B ¡
I nser t ( )

Fi nd( )

Del et e( )

¤ ¢ £,¡ �
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�T�,W����t�tW!º�C�S,QD �W�&DE

const  i nt  num_cour ses = 7000;

const  i nt  num_st udent s = 33000;

t ypedef  i nt  r egi st r y[ num_st udent s] [ num_cl asses] ;F
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