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a[ 2]  = 3. 2; a[ “ sunl i ang” ]  = 3. 9;
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��X!���uVKYuÄÆÈ�Y�TK�!ÄU��¾��

ÉÊ�	��� Ë g{�Ìg2b pq�°c �UgKÍ*�	�mpx�io f^���	��gK�	b j	Îeb j	� �mÎ^�m� gKÏ

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

}

ÐrÑKÒmÓhÑ Ô�Õ ÑKÖ�×2Ø Ù
ÐrÒ�Ú Ø ÑKÒ�Ó�Ñ Ô�Õ ÑKÖ�×2Ø Ù
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�Û�!Yu��¾�X!�qÜ!TK¾�X�TK�!Ä�VK�!�

Ý�Þ �mc ��Í*� b j	Îe�ÌÎ^f^f^kl�	��gK��o ß°j	Í*� b fhjrf^o � �mj�k��m�°�mj	k°g
f^j�� �	�ig2�m�	fho°�°f^g2gKb a^c �ià^�md�g
Ý�á gKb j	Îe�Ì�	��g2�r� ��a^c �iâ��	f^gK�UgKb ã��Ub g{�i��� b pq�
j	ß°pqa^�m��� �mj	k�gä� fu�	�mc �l� ��k�ß°Í*�iÍKf^j	o c b Í*� g
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��X!���uVKYuÄåÜ!TK¾�VKYuÄU�

æ���j	�m� ��c^���°�°� f^��Í*�	ç
Ðrè é*Ô�Ó�×2ê ÕmØ Õ ê Ú ÔhÖ{Õ é{Ú Ô�Õ ×KÖ�×2ê
Ðrë2ìÌé�Ò�í�Ú Ô�Õ ×KÖ�×2ê�îmïUÕ Ñ î�ð ×�Ø Ú ñK×

ò ��b n��U���°��� f^��Í*�	ç
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;
}



5

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

óu¾�RU���K�!ôöõ÷VKTK��ø÷X�VKWU�
»½¼u¼�¾�R�X!¿��

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

ú é�Õ Ñ2ðmû�ü�ìiî�×2ê�é�ý�þ�émØ Ø Ú î�Ú ð Ú Õ Ú ×2Ø ≈ ÿ ��� × ÿ ���Ìÿ ������ Ø ×2ý ü�ð�û�ühìUî�× ê�é�ý�þhé�Ø Ø Ú î�Ú ð Ú Õ Ú ×2Ø ≈ �
	 × ÿ ���
��ÿ �
� � f^a^��a�c dej�f^�	Î^f^f^klb o	�	��gK��� ��a^c �UgKb ã��ifh�!j	ß°pxa��m��f^o
à���d�gäb g{Î^� �m��� �m��� �	��jr� �	b g��
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È�ô ¼u¾�R�WU����»½¼�¼u¾�RUX!¿��

� �m��klgK� � b j	Îe��gäa���gK�
���Ìj	ß°pqa^�m� ç
ÿ ��� ���
�
î Ñ Õ �
� × ÿ��iÿ × �����
��� × ���
���iÿ ��� 	����
Õ Ñöî �
��� × ÿ��iÿ × �����
� × ���
���iÿ � ��� �
ê Ñ Ò �Ìÿ � × ÿ��iÿ × ������� × ���
�����
� �
	�ÿ

��k�n���j	� ��Î��mg2Ï
� b gK��k�n���j	� ��Î^�mgKÏ
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 TK�u�!¾�È��u��X!�

! ��g2�rß°gKb j�Î�fhj	c de�ÌgKß°a^gK�m��f^o	� �	�iÍK�	��� ��Í*� �m� g"�
Ð�ý Ú ê Ø Õ�Õ #hê ×2×KÙ
Ð�ð Ñ2Ø Õ�Õ #�ê ×2×KÙ
Ð�ìÌÚ Ò�Ò�ð ×�Õ #�ê ×2×KÙ
Ð�ý Ú ê Ø Õ � ìÌÚ ÒhÒ�ð × � ð Ñ2Ø Õ Ù
Ð�×2Õ è Â
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��X!���%$
&�Yu¿	TKVKR�Y%'��!��VKÄUY ��RUX��K�

Ý ! ��g2�r� fu��c c^g2c f^� gäb jrd^f^ß°�!� ��a^c �
Ý ��n�f^b klÍ*f^c c b g2b f^j	g
Ý ! ��g2�r��gä�mn��mj	c de��gä��fhgKgKb a^c �
Ý ! ��g2�r��g�(�ß°b Í*à^c de��g{�°f^g2gKb a^c �

t ��Î^��b j*)�j	f^� �i� ������pqß°Í*��f^o	� �	b gäpq��dek������mj�kxfhj
� �	�UgK�m��f^o	��fhgKgKb a^c �Uà��md^g"�lw
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��X!¾������÷X����%+Û�!X��KVKT
,

Ý ò fepx��� � ���!�	f^â÷Î^f^f^kld�fhß����	��gK��o ß°j	Í*� b fhjrb g�)
Í*f^c c b gKb f^j	gäârb c c^�°� f^a^��a�c d�fhÍ*Í*ß°�
Ý ` �	ß°g�)�â��i��c gKfuj	�m��kx�iÍ*f^c c b gKb f^jr� ��gKf^c ß°� b f^j
gK� � ��� �mÎ^d��
Ð�Ø × -^Ñ2ê Ñ2Õ ×!è #hÑ2Ú Ô�Ú ÔhÖ
Ð�ê ×2Ø Ú ñ*Ñ î�ð ×.#hÑ2Ø #iÕ Ñ î�ð ×
Ð�é�-h× ÔÌÑKÒ�Ò�ê ×2Ø Ø Ú Ô^Ö
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��X!�����lX��u�K�  ¼u��¾�X!TKVKRUY��

Ý0/ ��b jrsu�°�m� ��� b fhj	gKç
voi d i nser t ( HashedObj & key) ;

HashedObj & f i nd( HashedObj & key) ;

voi d r emove( HashedObj & key) ;
Ý ò f^� pq��ch�U� �m��� b fhj*1 � �mc ��� b f^jrs��°�m� ��� b f^j	g
Ý ò feb � �m� ��� b fhj*) Fi ndMi n( )

1
Max( )

)��m� Í�2
Á 3 #�ï�Ù Ã
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»Ê�KTK�!¾�YuX�TK����X!�����lX!�u�K�  ¼��!¾�X!TKVKR�Yu�

Ý0/ ��b jrsu�°�m� ��� b fhj	gKç
voi d i nser t ( HashedObj & key, Obj ect & dat a) ;

Obj ect & f i nd( HashedObj & key) ;

voi d r emove( HashedObj & key) ;

Ý�Þ b pxb c ���!� fu� �	�Uj	f^� px��chb j	� �m� o ��Í*�4)�a�ß°����gKgKf^ÍKb ��� ��g
gKf^px�ik°��� �Ìârb � ���m��Í*��à��md
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 ¼u�!¾�X�TKRU¾�»ÊYuX!�
,��	VK�

5�647 8:9;6�<�= >@?BA 7 C D"E49
ª*� ¨ �K¢ ¥ ©�� £ F ¥
� ª*� G ¥
i nser t ( )

f i nd( )

r emove( )

¨ ¦ §K¥ �
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$U�KX����u�uX!¿"H�TKRI'�X�,IJ

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_cour ses] ;K
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