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Array-based List ADT

University of Bridgeport

#include <iostream.h>

#ifndef _LIST

#define _LIST

#include <stdlib.h>

class List {

public:

typedef double Item;

enum { VOID = -1, ERROR = 1, CAPACITY=30 };

List();

void start();

void advance();

void insert(const Item &);

void attach(const Item &);

void removeCurrent();

void append(const Item &);

void prepend(const Item &);

size_t size() const;

bool isItem() const;

Item current() const;

void display(ostream & = cout) const;

private:

void moveUp(int);

void moveDown(int);

Item data[CAPACITY];

size_t used;

size_t curr;  } ;

#endif
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#include <iostream.h>

#include "List.h"

List::List() { 

  used = 0; 

  curr = VOID; }

void List::start() {

  if (used != 0)

    curr = 0; }

void List::advance() {

  if (curr + 1 != used)

    curr++; }

void List::insert(const Item & element) {

  if (used != CAPACITY) {

    if (curr != VOID) {

      moveDown(curr);

      data[curr] = element; }

    else {

       data[0] = element;

       curr = 0; }

    used++; } } 

void List::attach(const Item & element) {

  if (used != CAPACITY) {

    if (curr != VOID) {

      moveDown(curr+1);

      data[curr+1] = element;

      curr++;  }

    else {

      data[0] = element;

      curr = 0; }

    used++ ; } }

void List::removeCurrent() {

  if (curr != VOID) {

    moveUp(curr+1);

    used--;

    if (used == 0)

      curr = VOID; } }

void List::append(const Item & element) {

  if (used != CAPACITY) {

    if (curr != VOID) {

      data[used] = element;

      curr = used; }

    else {

      data[0] = element;

      curr = 0; }

    used++; } }

void List::prepend(const Item & element) {

  if (used != CAPACITY) {

    if (curr != VOID) {

      moveDown(0);

      data[0] = element; }

    else

      data[0] = element;

    used++;

    curr = 0; } }

size_t List::size() const {

  return used; }

bool List::isItem() const {

  return curr != VOID; }

List::Item List::current() const {

    return data[curr]; }

void List::display(ostream & out) const {

  if (used != 0)

    for (int i = 0 ; i < used ; i++)

      out << "Element [" << (i+1) << "] = " << data[i] << endl;

  out << "Display Complete..." << endl; }

void List::moveDown(int loc) {

  for (int i = used - 1 ; i >= loc ; i--)

    data[i+1] = data[i];  }

void List::moveUp(int loc) { 

  for (int i = loc ; i < used ; i++)

    data[i-1] = data[i];  }

