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/1 Denobnstrate use of Tenplates to make a linked |ist.

/1 ECE3090 - Spring 2012

/] George F. Riley, Ceorgia Tech, Spring 2012

#i ncl ude <i ostreanr

usi ng nanespace std;

tenpl ate <typenanme T> cl ass List;

/1 Define a tenplated class that contains the user’s data

/1 and a "next" pointer.
tenpl ate <typenane T> cl ass Li st Node

{
public:
Li st Node(const T& e) : next(0), elenment(e) {}
public:
Li st Node<T>* next
T elenent; // The user’'s data
s

tenpl ate <typenane T> class Listlterator
{ Il Define an "iterator" to access list elenents

public:
Listlterator() : current(0) {}
Li stlterator(Li st Node<T>* b) : ~current(b) {}

/1 Define not equal operator
bool operator !=(const Listlterator & rhs)

{

return current != rhs.current;

}

Listlterator operator++(int) // Postfix increnent
{ /1 Postfix increment
/!l Create a tenporary to return the value prior to advance
Listlterator tnp(*this);
if (current) current = current->next;
return tnp;

}

Li stlterator operator++() /1 Prefix increnent
{ Il Prefix increment
if (current) current = current->next;
return *this;

}
T& operator+() const // Dereference operator
{
return current->el enent;
}
private:

Li st Node<T>* current;
friend class List<T>;

b
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Now define the "List" class

tenpl ate <typenanme T> class List {

public:
List() head(0), tail (0) {}
voi d PushBack(const T& e)
{// Add to end
Li st Node<T>* n = new Li st Node<T>(e); // Make a new node
if (!head) head = n; /1 If list is enpty, n is new head
el se tail ->next = n; // Oherwise, old tail -> next is n
tail = n; /1l nis always new tail
}
voi d PushFront (const T& e)
{ // Add to beginning
Li st Node<T>* n = new Li st Node<T>(e); // Make a new node
n- >next = head; /1 New el enent next is old head
if ('tail) tail = n; /1 List was enpty, n is newtail
head = n; /'l nis always new head
}
void Insert(const Listlterator<T>& i, const T& e)
{ Il Insert an elenent after specified iterator
Li st Node<T>* n = new Li st Node<T>(e);
n->next = i.current->next;
i.current->next = n;
if (i.current == tail) tail = n;
}
/1 For illustration, this is an inplenmentation of "erase"
/1 for a doubly linked list. It is not possible to efficiently
/1 erase an elenent in a singly linked list. TH s is comented out
/1l since we do not have a "prior" pointer in the singly-linked |ist.
/1 void Erase(Listlterator<T> it)
/1 {
/1 Li st Node<T>* p = it.current->prior;
/1 Li st Node<T>* n = it.current->next;
/1 if (p)
/1 { Il Prior exists
/1 p->next = n; // Prior->next points to current->next
/1 }
/1 el se
/1 { Il The erased object is the old head, advance head
1/ head = n;
/1 }
/1 if (n)
/1 { /] Next exists
/1 n->prior = p;
/1 }
/1 el se
/1 { Il The erased object is old tail, back up tail
/1 tail = p;
/1 }
/1 (*it.current).~Li st Node<T>(); // Call the destructor for erased object
/1 }
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Li stlterator<T> Begin()
{ // Return an iterator starting at the first el enent
return Listlterator<T>(head);

}

Li stlterator<T> End()
{ /!l Return an iterator representing one beyond end
return Listlterator<T>(0);

}

private:
Li st Node<T>* head;
Li st Node<T>* tail

}s
int main()
{
List<int> |;
for (int i =0; i < 10; ++i) |.PushBack(i);
for (int i = 100; i < 110; ++i) |.PushFront(i);
Listlterator<int> it = 1.Begin();
Listlterator<int>il;, // For inserting after specified el enent
for (Listlterator<int>i =1.Begin(); i !=1.End(); ++i)
{
cout << "List itemis " << *i << endl;
if ((*i) ==5) i1 =1i; /] Save this to insert after later
}
I.Insert(il, 15);
cout << "After insert" << endl;
/1 Print the list again
for (Listlterator<int>i =1.Begin(); i !'=1.End(); ++i)
{
cout << "List itemis " << xi << endl;
}
}
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