Handout #§lb
J. Dichter

#ifndef TmpLIST _ SEEN

fdefine TmpLIST _SEEN

Frriirs File: List.h FrEreys
finclude <icstream. h=

F/ linked list template

Ff forward teamplate class declaration
template <class T> class Cell;
template <class T>» class ListIterator;

Ff type T must define operator=— and overload <=

template <class T»
class List
{ friend class ListIterator<T>;
public:
Lizt({) : head(NULL) { |}
List (T& c)

/2 head (new Cell«<T=>{c, NULL})} { }
: head (new Cell<T=>{ck) {

f/ empty list constructor

f

list with first cell

Cell<T=>* first() | return head; } Jff firat cell

static Cell«<T>* next (Cell<T=>* p)
{ return (p ? p »*next : pi; |}
static int iz end(Cell<T=* p)
{ return{p == NULL)}; }
Cell<T>* last();
Cell<T>* find(T& ) ;
int sub=stitute(Té r, T& =);
int remove (T& c);
void remove (Cell=T>* cell);
int shorten{int n);
static Té content (Cell<T=* @)
{ return p >value(): }
int put_on{T& c);
int insert (T& c, Cell=T>* cell);
int append(T& o)
{ return insert (c, last(}); |}
int is empty()
{ return{iz endl(head)): }
vold dizsplay{ostreams oul,
Cell=T>* p) conskt;
vold dizszplay(ostreams oul) const
| display({out, head); }
~List {};
private:
int equal (T&, T&);
Cell<T>* head;
vold free();
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template <class T»
class ListIterator
{ public:

ListIterator (List<T>& x) = 1([x)
{ cur = pre = x_first(}); }

int operator () (T& n); S/ returns next entry in n
vold del () ; f/ erases last retrieved entry from list

private:
List«<T>& 13;
Cell<T>* Cur;
Cell«<T=>* pre:;
b

template <class T=
clasa Cell
{ friend class List<T>;

friend class ListIterator<T>;
private:

T wvalue() { returni{*wval): |}

vold value(Ts v) { val = &v; } /S =set wvalue
T* wval; ! store pointer to type T

Cell«<T>* next;
Cell (TE ¢, Cell«<T>* ptr = NULL)

val (&c), nextiptr) { | !/ constructor

|
fendif
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Frrerrs File: List_C frrrers
finclude *List_h®

template <class T=
inline int List<=T>::equal (T& r, T& =)}
{ return{ r = a8 }; |

template <class T»
List«<T»z:~List () | fres{};: |

template <class T=
vold Liat«<T=::freae() S/ private method
{ Cell«<T>* n, *p = head;
while ([p)
{ n = p =next;
delete p;
p=n; } }

template <class T»
int List«<T>::shorten{int n)
i while (n && head)

{ Cell«<T>* tmp=head;
head = head =next;
delete (tmp) ;

b

return{ ++n); |

template <class T=
int List«<T=>::remove(T& )
{ Cell=T=> *tmp, *p = head;

int count = 0;
while (p =>next) /S treat all but head cell
{ 1if { eqgqual{(p =next) =valu=({)}, <) )
{ count++;

tmp = p *next;
p =next = bLmp »*next;
delete{tmp) ; f/ free up store
;
el=ea

p = p *next;

if { equal {head =value(), <) } /S treat head cell
{ tmp = head;
head = head =next
delete (tmp) ;
count++;
b
return{count ) ; S/ number of items removed



