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g�h�i j � j ��� �bk$lnmo�pl j �rqslnt
u�v,w,x yrz {|�} ~,� � �E� � � � � �E� �E�E�,~ � � � ��� � �$���

Object �u��,����� { � � � � ��{|�� } �����E} � � } �p} ~ �$� � � � ��� �E� � } � �E� �$��� � �E� ����� � � �
|�� � �$���E} � �E� � � � � � � � � �p� �E} �	�	�,�	�E� � ��
ListItr<Object> �|�� � �$���$� �$� �E�$�r} ��� �Q�$� � ��� �E� � � � } �
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¡ � ��� ��� i ln¢�l������ ��� i ln¢ j¤£ List mU��� �	lnq jE¥ ¦
ListItr<Object> first();
ListItr<Object> kth(int);
ListItr<Object> last();¡ � ��� ��� i ln¢�l������ ��� i ln¢ j¤£ ListItr mo�r� �	lnq jE¥ ¦
Object retrieve();
void advance();
bool IsLast();
bool isPastEnd();
void previous();
bool IsFirst();
bool isPastStart();
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® � i ¢�l����r� ��� i l�¢ j¤£ List mU�r� ��lnq jE¥ ¦
ListItr<Object> find(Object);

void insert(Object, ListItr<Object>);

void add(Object, ListItr<Object>);

void remove(Object);

bool isEmpty();��� �r��� i ln¢	¯p°�r± �r� i ln¢ £ List mo�r� �	lnq j,¥ ¦
List();

~List();

void makeEmpty();

� ��� �  !  "$#$% & & &(' ) *,+ - + . /,0 1 0 ) 1 2 3 4 1 3 2 5 6 0 7 8,9 : ; < 2 = 1 > ?$6 @ A B CED F B "EG H A I B J #

²³ � �NQ´bµE¶ONQT�f�«·VRET	P¹¸�adcOºEf�adf�eOPENQPERE_be

»�� ln� �¹q���� � i ¢��S¢�ln� mU��±��W��� � ��¼ ¦

template <class Object>

class List {

private:

}½ ln¾¿¾�lnÀp± q
ListItr<Object> Á �i mo��± ��mU�r¢	� �rqpÂ
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L.insert(5,3);

L.remove(5);
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Ê³�	��� Ë j � �	�b¾�ln� j � Ì k$� j �¹�p�r� t ln� mU��¢	kE�¹lnt�Í
  ÎnÏ Ï Ð Ñ Ò Ó Ð Ô Õ Ö

ListItr<Object> find()
void insert()

  void add()
void remove()
Object retrieve()

  ListItr<Object> first()
ListItr<Object> kth()

  ListItr<Object> last()× Ø Õ Ï Ð Ø Ù Ï ÔÚO� �	�r�Q��q�Û���¢	� ��Ü�� j ¯�q i j ��q�Û���¢	� ��Ü�� j Â
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»�� ln� �¹q���� � i ¢�qp¼�¢	��m i kE��± ± ¼Þ��± ± lnk$��� �rqs¢	lnq�� jE¦
template <class Object>

class ListNode {

private:

  Object data;

  ListNode *next;

};

½ ln¾¿¾�lnÀp± q
ListItr<Object> Á �bq��rt i ¢	�rqpÂ
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L.insert(3, );

L.remove(3);
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g ¡ mo�p± �rmU��¢	� ��� i ln¢ i j k$l�¢	k$�r�p� Àp��± ± ¼
j � � � i Ün�	� t l�� ¾���� q�á Á Àp� i � Ë j¤â ã$ä å � lÞmo��æ��bm i j � ��æn� jg�ç � j � i ¢	Ü j � � ��� �rÜn¼
u�è é�êrë ìO�,í î�ï �,ð ñ�ò �,ð	ó ébô�ó ï � õ�ë ñ,ð ö
u�÷ � yr�rø,w ù ú¤û w { z { ü|�� �Q�$� �p� � � �E� ~ �E� � � � � � ý �|�~ � � � �,� � � ��� �E�,� �p� � � �|�� � � �,� � � ��� �E�,� ��� � � �
u�ó í í ñEþr�,írï �,ð ñ,ð

� ��� �  !  "$#$% & & &(' ) *,+ - + . /,0 1 0 ) 1 2 3 4 1 3 2 5 6 0 7 8,9 : ; < 2 = 1 > ?$6 @ A B CED F B "EG H A I B J #

Äÿf�T�REÈbe·Äÿf�©�RET�RE_be����¿fQN�«OfQ ��ÿ_b«Of

2  3  5  7  

2  3  5  7  

� ä �



7

� ��� �  !  "$#$% & & &(' ) *,+ - + . /,0 1 0 ) 1 2 3 4 1 3 2 5 6 0 7 8,9 : ; < 2 = 1 > ?$6 @ A B CED F B "EG H A I B J #

Äÿf�T�REÈbe·Äÿf�©�RET�RE_be���Ä¿_�ÇO¶OºE´bµEVOREeÝOf�«
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� ä �

2 3 5 7

� ��� �  !  "$#$% & & &(' ) *,+ - + . /,0 1 0 ) 1 2 3 4 1 3 2 5 6 0 7 8,9 : ; < 2 = 1 > ?$6 @ A B CED F B "EG H A I B J #

Äÿf�T�REÈbe���¸�PEf� �N�PEREÆ�f	��
���`f�©�ÇO �T�REÆbf

»�l�mU�b± i j �	l������ ��� i ln¢ j¤£ â � ��� á find()¥ ����Û��bl Á Û i lnÀ j� �rk$Àp� j,i Û�� i mo�p± �rmU�r¢	� ��� i l�¢ jE¦
ListItr<Object> find(Object val) {
  return findHelp(L.first(),val);
}

ListItr<Object> findHelp(ListItr<Object> pos,
                         Object val){
  if (pos.retrieve() == val) {
    return pos;
  } else if (pos.isPastEnd()) {
    return NULL;
  } else {
    pos.advance();
    return findHelp(pos,val);
} }u�� ð	� ��ó ð	�Që ñE�,ð ê$é�� ��í ñQõ�ð ñ�ê���ë ñEï õ�ë ð ó ê$é����Uþ�êrê��bõ�ð ñ��
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g�� Û��r� ¼n� � i ¢	Ü
u�ï í �,ð ð�í ó ð �
u�ï ê�ìSô�ó í ñ,ë ð � í ó ð ��ê���� õ�é�ï � ó ê$é�ð	ó éS�pô�ë êrþ�ë �,ì �Eð � �,� ñ,ìSñ é�� ð
ó é¹�!� õ�é�ï � ó ê$é

u�þ�ë � ô���ó ï ð"� í ó ð ��ê���� ë ó � é�þ�í ñ,ð�� ê!��ñ!��ë � #�é¹� ê � ��ñ�ð ï ë ñ,ñ é
u�ê$ô�ñ,ë �,� ó é�þ ð $�ð � ñ,ìSð � í ó ð �rê��rô�ë êrþ�ë �,ìSð	ë õ�é�é�ó énþ
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g�ç �	� Á lnlnæ i mo��± i � j � ������� �	�¹mo��& i mUÀpm jEi ' �)(+* ä ,
Á �¹æn¢	ln¾�¢ i ¢���qpÛ���¢	k$�g�ç � i j i j ¢	Ë �	� �rk$�	¢ i k$��± ± ¼Þ� � Àp� ¦
u��,í í ê�ï �,� ñQ� é¹ó é�ó � ó �,í�ò ��ñ"� �,õ�í � ö�ð ó -Eñ
u�ó ��#bñQë õ�é¹ê�õ���ê���ð ôn�Eï ñ.�|�� � � } � � � ���n� � � / � ��� � � � �|�� } �E�p�E� � ��0,� � �E� ��~ � } ��} � � / � �E� � � }n�E� �O� � � � �|��$� � � � ��} � � / � �E� � � � � � �|�� �p� ���$} � �$� � � �r� }�� �E� � �E� �O� � � � �p� �r�E� � �


