The list ADT is back ...

class listCass

ListP.h ADT
«— specification

mytest3.cc ¢
#i ncl ude <i ostream h> :
#i ncl ude <stdlib. h> ADT .
#i ncl ude " Li stP. h” ListP.cc < Implementation)

#include "ListP. h"

int nain(void)

void listClass::Listlnsert(.)

{
listdass nylist; Success = bool . . .
Lo if (Success)
mListinsert( ..); )
mListRetrieve( ...); _
return EX T_SUCCESS;

}

Here is Li st P. h for the ADT list

typedef double |istlteniype; /1 SPECI FY TYPE OF LIST I TEM
struct |istNode; /1 linked list node
typedef |istNode* ptrType; /1 pointer to node
class listdass
{
public:
listdass(); /1 default constructor
listCass(const listCass& L); // copy constructor
~listdass(); /1 destructor
bool ListlsEnpty() const;
int ListLength() const;
void Listlnsert(int NewPosition, |istlteniType New tem
bool & Success);
voi d ListDelete(int Position, bool& Success);
void ListRetrieve(int Position, |istltenType& Dataltem
bool & Success) const;
private:
int Size; // nunber of itens in |ist

ptrType Head; // pointer to linked |ist of itens

ptrType PtrTo(int Position) const;
/1 Returns a pointer to the Position-th node in the |inked

list.




Li stP. cc

11
11
/| Pointer-based inpl enentation.
11
#i nclude "ListP.h"

#i ncl ude <stddef. h>
#i ncl ude <assert. h>

/1 header file
/1 for NULL
/1 for assert()

L R R R

I npl enentation file ListP.cpp for the ADT |ist.

L R R R R

struct |istNode /1 a node on the list
{ listltenType Item // a data itemon the |ist
ptrType Next; // pointer to next node
}; /1 end struct
listCass::listCass(): Size(0), Head(NULL)
{
} /1 end default constructor
listClass::listClass(const listCass& L): Size(L.Size)
{
if (L.Head == NULL)
Head = NULL; // original list is enpty
el se

{ /Il copy first node
Head = new | i st Node;

. assert(Head !'= NULL); //
L| St P CcC Head->lItem = L. Head->Item
(Cont|nued) /'l copy rest of list

ptrType NewPtr = Head;

} /1 end for

NewPt r - >Next
} // endif
} /1 end copy constructor

= NULL;

check all ocation

/'l new list pointer

/Il NewPtr points to last node in new |ist
/1l OrigPtr points to nodes in original |ist
for (ptrType OrigPtr = L.Head->Next;
OigPtr !'= NULL;
OigPtr = OigPtr->Next)
{ NewPtr->Next = new |istNode;
assert (NewPtr->Next != NULL);
NewPtr = NewPtr - >Next ;
NewPtr->ltem= OrigPtr->ltem




Li st P. cc (continued)

listCass::~listCdass()
bool Success;
while (!'ListlsEnpty())
Li st Del ete(1, Success);
} /1 end destructor

bool 1istC ass::ListlsEmpty() const

{
return bool (Size == 0);
} /1 end ListlsEnpty

int listCass::ListLength() const

{
return Size;
} /1 end ListLength

Li st P. cc (continued)

ptrType listC ass::PtrTo(int Position) const
e R R
/] Locates a specified node in a linked |ist.
/1 Precondition: Position is the nunber of the desired node.
/1 Postcondition: Returns a pointer to the desired
/1 node. If Position < 1 or Position > the nunber of
// nodes in the list, returns NULL.
e R R
{

if ( (Position < 1) || (Position > ListLength()) )

return NULL;

else // count fromthe beginning of the list
{ ptrType Cur = Head,
for (int Skip = 1, Skip < Position; ++Skip)
Cur = Cur->Next;
return Cur;
} /] end if
} /1 end PtrTo




Li st P. cc (continued)

void listdass::ListRetrieve(int Position,
listltenType& Dataltem
bool & Success) const

Success = bool ( (Position >= 1) &&
(Position <= ListLength()) );

if (Success)
{ /] get pointer to node, then data in node
ptrType Cur = PtrTo(Position);
Dataltem = Cur->ltem
} /1 end if
} /] end ListRetrieve

Li st P. cc (continued)

void listdass::Listlnsert(int NewPosition,
listltenilype Newtem bool & Success)

{
int NewLength = ListLength() + 1;

Success = bool ( (NewPosition >= 1) &&
(NewPosi tion <= NewLength) );
if (Success)
{ /Il create new node and place Newtemin it
ptrType NewPtr = new |i st Node;
Success = bool (NewPtr != NULL);
if (Success)
{ Size = NewLength;
NewPtr->ltem = New tem
// attach new node to |ist
if (NewPosition == 1)
{ /] insert new node at beginning of I|ist
NewPt r - >Next = Head;
Head = NewPtr;




Li st P. cc (continued)

void listdass::Listlnsert(int NewPosition,
listltenlype Newltem
bool & Success)

{ ptrType Prev = PtrTo(NewPosition-1);
/1 insert new node after node
/1 to which Prev points
NewPt r - >Next = Prev->Next;
Prev->Next = NewPtr;

} /1 end if
} /1 end if
} I/ end if

} /1 end Listlnsert

Li st P. cc (continued)

void |istdass::ListDelete(int Position,
bool & Success)
{

ptrType Cur;
Success = bool ( (Position >= 1) &&
(Position <= ListLength()) );
if (Success)
{ --Size;
if (Position == 1)
{ /I delete the first node fromthe list
Cur = Head; // save pointer to node
Head = Head- >Next;
} else
{ ptrType Prev = PtrTo(Position-1);
/1 delete the node after the
/1 node to which Prev points
Cur = Prev->Next; // save pointer to node
Prev->Next = Cur->Next;
} /1 endif

/'l return node to system
Cur->Next = NULL;
del ete Cur;
Cur = NULL;
} /1 endif
} /1 end ListDelete




